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INTRODUCTION 

The  Illinois  Register  is  the  official  state  document  for  publishing  public  notice  of  rulemaking  activity 
initiated  by  State  governmental  agencies.  The  table  of  contents  is  arranged  categorically  by  rulemaking 
activity  and  alphabetically  by  agency  within  each  category.  The  Register  also  contains  a  Cumulative 
Index  listing  alphabetically  by  agency  the  Parts  (sets  of  rules)  on  which  rulemaking  activity  has  occurred 
in  the  current  Register  volume  year  and  a  Sections  Affected  Index  listing  by  Title  each  Section  (including 
supplementary  material)  of  a  Part  on  which  rulemaking  activity  has  occurred  in  the  current  volume  year. 
Both  indices  are  action  coded  and  are  designed  to  aid  the  public  in  monitoring  rules. 

Rulemaking  activity  consists  of  proposed  or  adopted  new  rules;  amendments  to  or  repealers  of  existing 
rules;  and  rules  promulgated  by  emergency  or  peremptory  action.  Executive  Orders  and  Proclamations 
issued  by  the  Governor;  notices  of  public  information  required  by  State  statute;  and  activities  (meeting 
agendas,  Statements  of  Objection  or  Recommendation,  etc.)  of  the  Joint  Committee  on  Administrative 
Rules  (JCAR),  a  legislative  oversight  committee  which  monitors  the  rulemaking  activities  of  State 
agencies;  is  also  published  in  the  Register. 

The  Register  is  a  weekly  update  to  the  Illinois  Administrative  Code  (a  compilation  of  the  rules  adopted 
by  State  agencies).  The  most  recent  edition  of  the  Code  along  with  the  Register  comprise  the  most 
current  accounting  of  State  agencies'  rules. 

The  Illinois  Register  is  the  property  of  the  State  of  Illinois,  granted  by  the  authority  of  the  Illinois 
Administrative  Procedure  Act  [5  ILCS  100/1-1  et  seq.]. 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 
(mg/kg) 

Class  II 

(mg/kg) 

ADL 

(mg/kg)    I 

207-08-9 

BenzoMfluroanthene 

<? 

_.< 

49 

250 

*          ]■ 

50-32-8 

Benzo(a)pyrene 

0.09" 

._< 

8 

82 

*         1 

111^4-4 

Bis(2-chloroethyl)ether 

0.6' 

0.2" 

0.0004" 

0.0004 

0.66 

117-81-7 

Bis(2-ethylhexyl)phihalate 

46' 

31. 000" 

3,600 

31,000" 

*                    |] 

75-27-4 

Bromodichloromethane 
( Dichlorobromomethane) 

10* 

3.000" 

06 

0.6 

*         H 

75-25-2 

Bromoform 

81' 

53' 

0.8 

0.8 

* 

71-36-3 

Bulanol 

7,800' 

10,000" 

17" 

17 

NA        1 

85-68-7 

Butyl  benzyl  phlhalate 

16,000" 

930" 

930" 

930" 

*          P 

86-74-8 

Carbazole 

32' 

_« 

0.6' 

2.8 

NA 

1563-66-2 

Caibofuran" 

390" 

...< 

0.22 

1.1 

NA 

75-15-0 

Carbon  disulfide 

7,800'' 

720" 

32" 

160 

* 

CAS  No. 


83-32-9 


67-64-1 


15972-60-1 
116-06-3 


309-00-2 


120-12-7 


1912-24-9 


7M3-2 


56-55-3 


205-99-2 


Chemical  Name 


Acenaphthene 


Acetone 


Alachlor" 


Aldicarb" 


Anthracene 


Atrazine" 


Benzene 


Benzo(a)amhracene 


Benzo(ft)fluoramhene 


Exposure  Route-Specific  Values  for  Soils 


Ingestion 
(mg/kg) 


4.700' 


7,800" 


78' 


0.04' 


23,000* 


2700' 


22' 


o.y 


0.9" 


Inhalation 
(mg/kg) 


100,000" 


0.8* 


Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 


Class! 

(mg/kg) 


570* 


0.04 


0.013 


0.5' 


12,000* 


0.066 


0.03 


Class  II 

(mg/kg) 


2,900 


0  2 


0.07 


2  5 


0.33 


0.17 


25 


ADL 

(mg/kg) 


NA 
NA 


NA 
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Exposure  Route -Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 

(mg/kg) 

Class  II 

(mg/kg) 

ADL      1 

(mg/kg)    J 

50-29-3 

DDT 

2' 

_._■ 

32' 

160 

* 

53-70-3 

Dibenzo(a,  /i)anthracene 

0.09" 

_< 

2 

7.6 

+                    I 

96-12-8 

1 ,2-Dibromo-3-chloropropane 

0.46' 

11" 

0.002 

0.002 

*           i! 

106-93-4 

1 ,2-Dibromoethane 
(Ethylene  dibromide) 

0  0075' 

0  17' 

0.0004 

0.004 

0.005      | 

84-74-2 

Di-n-butyl  phlhalate 

7,800* 

2.300" 

2.300" 

2,300" 

* 

95-50-1 

1 ,2-Dichlorobenzene 
(o  -  Dichlorobenzene) 

7.000" 

560" 

17 

43 

* 

106^16-7 

1 ,4-Dichlorobenzene 
(p  -  Dichlorobenzene) 

...' 

...I 

2 

11 

91-94-1 

3,3'  -Dichlorobenzidine 

r 

■_« 

0.007" 

0.033 

1.3 

75-34-3 

1,1-Dichloroethane 

7.800" 

1.300" 

23" 

110 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  I 
(mg/kg) 

Class  11 
(mg/kg) 

ADL 

(mg/kg) 

56-23-5 

Carbon  tetrachloride 

5' 

0.3' 

0.07 

0.33 

* 

_ 

57-74-9 

Chlordane 

0.5' 

201 

10 

48 

* 

106-47-8 

4-Chloroaniline 
(p-Chloroaniline) 

310" 

..." 

0.7" 

0.7 

1.3      ; 

108-90-7 

Chlorobenzene 
(Monochlorobenzene) 

1,600" 

130" 

1 

6.5 

* 

124-48-1 

Chlorodibromomethane 
(Dibromochloromethane) 

1,600" 

1,300" 

0.4 

0.4 

* 

1  67-66-3 

Chloroform 

10CT 

0.3' 

0.6 

2.9 

♦ 

J  218-01-9 

Chrysene 

88" 

.„< 

160 

800 

* 

J  94-75-7 

2,4-D 

780" 

_■ 

1.5 

7.7 

* 

j  75-99-0 

Dalapon 

2,300" 

..." 

0.85 

8.5 

1.2 

S  72-54-8 

DDD 

3' 

t 

16' 

80 

* 

72-55-9 

DDE 

r 

...' 

54' 

270 

+          i 

Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 

(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 

(mg/kg) 

Class  II 

(mg/kg) 

ADL 

(mg/kg)    J 

606-20-2 

2,b-Dinitroioluene 

0.9- 

„„< 

00007" 

0.0007 

0.0067     I 

117-84-0 

Di-n-octyl  phlhalale 

1,600' 

10,000" 

10,000" 

10,000" 

•          | 

115-29-7 

Endosulfan 

470" 

.„> 

18' 

90 

•          J 

145-73-3 

EndolhalT 

i,6O0" 

___< 

0.4 

0.4 

NA 

72-20-8 

Endrin 

23" 

...< 

1 

5 

+ 

100-41-4 

Ethylbenzene 

7,800" 

400" 

13 

19 

* 

206^4-0 

Fluoranlhene 

3,100" 

_• 

4,300" 

21,000 

• 

86-73-7 

Fluorene 

3,100" 

_.« 

560" 

2,800 

* 

76^4-8 

Heptachlor 

0.1' 

0.1' 

23 

110 

+ 

1024-57-3 

Heplachlor  epoxide 

0.07' 

5' 

0.7 

3.3 

* 

118-74-1 

Hexachlorobenzene 

0.4' 

r 

2 

11 

• 

319-84-6 

alpha-HCH  (alpna-BHC) 

0.1' 

O.ff 

0.0005" 

0.003 

0.002 

Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 

(mg/kg) 

Class  11 
(mg/kg) 

ADL 

(mg/kg) 

107-06-2 

1 ,2-Dichloroethane 
(Ethylene  dichloride) 

7' 

0.4' 

0.02 

0.1 

75-35-4 

1,1-Dichloroethylene 

700" 

1,500" 

0.06 

0.3 

* 

1  156-59-2 

cis-l  ,2-Dichloroelhylene 

780" 

1,200" 

0.4 

1.1 

* 

156-60-5 

irons- 1 ,2-Dichloroethylene 

1,600° 

3,100" 

0.7 

3.4 

*          H 

78-87-5 

1,2-Dichloropropane 

f 

15" 

0.03 

0.15 

*    8 

1 
542-75-6 

1 ,3-Dichloropropene 
(1,3-Dichloropropylene,  cis  + 
trans) 

4' 

0.1' 

0.004' 

0.02 

0.005 

1  60-57-1 

Dieldrin" 

0.04' 

1' 

0.004' 

0.02 

*          ' 

1  84-66-2 

Diethyl  phthalate 

63,000" 

2,000" 

470' 

470 

# 

j  105-67-9 

2,4-Dimelhylphenol 

1,600" 

.„■ 

9° 

9 

* 

J  121-14-2 

2,4-Dinitrotoluene 

0.9" 

.„■ 

0.0008*  ■' 

0.0008 

0.013 

Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 
(mg/kg) 

Class  II 

(mg/kg) 

ADL 

(mg/kg) 

86-30-6 

jV-Nilrosodiphenylamine 

130" 

_.< 

r 

5.6 

*         I 

621-64-7 

iV-Nitrosodi-n-propylamine 

0.09"' 

...c 

0.00005" 

0.00005 

0.66 

108-95-2 

Phenol 

47.000" 

...« 

100" 

100 

• 

1918-02-1 

Picloram" 

5.500" 

2 

20 

NA 

1336-36-3 

Polychlorinaied  biphenyls 
(PCBs)" 

1;  10" 

_t» 

...» 

..." 

+ 

129-00-0 

Pyrene 

2.300" 

.... 

4,200" 

21,000 

* 

122-34-9 

Simazine" 

390" 

„. 

0.04 

0.37 

NA 

100-42-5 

Styrene 

16,000" 

1,500" 

4 

18 

* 

127-18-4 

Telrachloroethylene 
(Perchloroeihylene) 

12' 

11' 

0.06 

0.3 

* 

108-88-3 

Toluene 

16.000" 

650" 

12 

29 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of 

Ingestion  Exp 

Vali 
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osure  Route 
les 

j  CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 
(mg/kg) 

Class  II 
(mg/kg) 

ADL 

(mg/kg) 

j  58-89-9 

gamma-HCH  (Lindane)" 

0.5" 

.„« 

0.009 

0.047 

1  77-47-4 

Hexachlorocyclopentadiene 

550* 

10" 

400 

2,200" 

I  67-72-1 

Hexachloroe  thane 

78" 

._■ 

0.5" 

2.6 

1— 

193-39-5 

lndeno(l,2,3-c,</)pyrene 

0.91 

...< 

14 

69 

78-59-1 

Isophorone 

15,600" 

4,600" 

8" 

8 

~1 

72-43-5 

Methoxychlor 

390" 

-"' 

160 

780 

74-83-9 

Methyl  bromide 
(Bromomethane) 

no" 

10" 

0.2" 

1.2 

75-09-2 

Methylene  chloride 
(Dichloromethane) 

85" 

13' 

0.02' 

0.2 

9548-7 

2-Methylphenol 
(o  -  Cresol) 

3,900" 

15" 

15 

91-20-3 

Naphthalene 

3,100" 

---' 

84" 

420 

98-95-3 

Nitrobenzene 

39* 

92" 

0.1"' 

0.1 

0.26 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 
(mg/kg) 

Class  II 
(mg/kg) 

ADL 

(mg/kg) 

8001-35-2 

Toxaphene" 

0.6' 

891 

31 

150 

120-82-1 



1 ,2,4-Trichlorobenzene 

780" 

3,200* 

5 

53 

71,5-6 

1,1,1  -Trichloroethane 

„.. 

1,200* 

2 

9.6 

79-00-5 

1 , 1 ,2-Trichloroethane 

310* 

1,800" 

0.02 

0.3 

79-01-6 

Trichloroelhylene 

58' 

5' 

0.06 

0.3 

108-05-4 

Vinyl  acetate 

78,000" 

1,000* 

170* 

170 

75-01-4 

Vinyl  chloride 

0  3' 

0.03' 

o.or 

007 

108-38-3 

m-Xylene 

160,000* 

420" 

210 

210 

95-47-6 

o-Xylene 

160,000'' 

410" 

190 

190 

106^*2-3 

p-Xylene 

160,000* 

460" 

200 

200 

j         Exposure  Route-specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 

(mg/kg) 

Inhalation 
(mg/kg) 

Class  1 

(mg/L) 

Class  II 
(mg/L) 

ADL 
(mg/kg)    1 

7440-50-8 

Copper" 

2,900" 

.... 

0.65™ 

0.65™ 

57-12-5 

Cyanide  (amenable) 

1,600" 

.... 

0.2" 

06« 

7782^1-4 

Fluoride 

4,700" 

...< 

4.0" 

4.0™ 

15438-31-0 

Iron 

.... 

.... 

5.0™ 

5.0™ 

7439-92-1 

Lead 

400" 

.... 

0.0075™ 

0.1™ 

7439-96-5 

Manganese 

3,700" 

69,000" 

0.15™ 

10.0™ 

7439-97-6 

Mercury'" 

23"' 

10"' 

0.002™ 

o.or 

7440-02-0 

Nickel1 

1.600" 

13,000' 

0.1™ 

2.0™ 

14797-55-8 

Nitrate  as  N" 

130,000" 

.... 

10.0" 

100" 

7782-49-2 

Selenium'"                                 J 

390" 

.... 

0.05™ 

0.05™ 
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Exposure  Route-specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  I 
(mg/L) 

Class  II 
(mg/L) 

ADL 

(mg/kg) 

Inorganics 

7440-36-0 

Antimony 

31' 

.... 

0.006™ 

0.024™ 

7440-38-2 

Arsenic'-" 

0.4" 

750* 

0.05" 

0.2™ 

7440-39-3 

Barium 

5,500" 

690,000" 

2.0™ 

2.0™ 

* 

7440-41-7 

Beryllium 

0.1" 

1,300* 

0004™ 

0.5™ 

7440-42-8 

Boron 

7,000" 

...» 

2.0™ 

2.0™ 

|  7440-43-9 

Cadmium1" 

78"- ' 

1,800" 

0.005™ 

0.05™ 

I  16887-00-6 

Chloride 

.... 

.... 

200" 

200™ 

7440-47-3 

Chromium,  total 

390" 

270" 

0.1™ 

1.0™ 

16065-83-1 

Chromium,  ion,  trivalent 

78,000" 

.... 

... « 

___• 

18540-29-9 

Chromium,  ion,  hexavalent 

390* 

270* 

7440-48-4 

Cobalt 

4,700" 

.... 

1.0" 

1.0™ 
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Exposure  Route-specific  Values  for  Soils 

Soil  Component  of  the  Groundwater 

Ingestion  Exposure  Route 

Values 

CAS  No. 

Chemical  Name 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  I 
(mg/L) 

Class  II 
(mg/L) 

ADL 

(mg/kg) 

7440-22^t 

Silver 

390" 

-' 

0.05™ 

* 

14808-79-8 

Sulfate 

...< 

-' 

400™ 

400™ 

* 

7440-28-0 

Thallium 

6.3b" 

-' 

0.002™ 

0.02" 

* 

7440-62-2 

Vanadium 

550* 

-' 

0.049™ 

* 

7440-66-6 

Zinc1 

23,000" 

5.0™ 

10™ 

• 

"*"  indicates  that  the  ADL  is  less  than  or  equal  to  the  specified  remediation  objective 
NA  means  not  available;  no  PQL  or  EQL  available  in  USEPA  analytical  methods. 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of 

the  Groundwater 

Ingestion  Exposure 

Route 

Industrial- 
Commercial 

Construction 
Worker 

Values 

CAS  No 

Chemical 
Name 

Ingestion 

(mg/kg) 

Inhalation 

(mg/kg) 

Ingestion 

(mg/kg) 

Inhalation 

(mg/kg) 

Class  I 
(mg/kg) 

ClassII 

(mg/kg) 

ADL 
(mg/kg) 

83-32-9 

Acenaphihene 

120,000" 

120.000* 

570* 

2,900 

• 

67-64-1 

Acetone 

200.000* 

100,000* 

200,000* 

100,000* 

16* 

16 

* 

15972-60-8 

Alachlor" 

72' 

1,600* 

0.04 

0.2 

NA 

116-06-3 

Aldicarb" 

2.000* 

200* 

0.013 

0.07 

NA        | 

309-00-2 

Aldnn 

0.3' 

66" 

6.1* 

9.3' 

0.5' 

2.5 

1 

120-12-7 

Anthracene 

610.000* 

610,000* 

12.000* 

59.000 

*       ;! 

1912-24-9 

Alrazine" 

72.000" 

...... 

7,100* 

0066 

0.33 

NA 

71-43-2 

Benzene 

200- 

1.5' 

4. 300" 

2.1' 

0.03 

0  17 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of 

the  Groundwater 

Ingestion  Exposure 

Route 

Industrial- 
Commercial 

Construction 
Worker 

Values 

II         CAS  No. 

Chemical 
Name 

Ingestion 

(mg/kg) 

Inhalation 

(mg/kg) 

Ingestion 

(mg/kg) 

Inhalation      > 
(mg/kg) 

Class  I 
(mg/kg) 

Class  II 
(mg/kg) 

ADL      li 
(mg/kg)    j 

1  1563-66-2 

Carbofuran" 

10,000" 

— - ' 

1.000" 

0.22 

1.1 
160 

NA 

!  75-15-0 

Carbon  disulfide 

2UO.0O0" 

7201 

20.000" 

9.0" 

32" 

| 

|  56-23-5 

Carbon  tetrachloride 

44' 

0.64' 

410" 

0.90* 

0.07 

0.33 

j 

S  57-74-9 

Chlordane 

4' 

38* 

12" 

53' 

10 

48 

• 

j  106^*7-8 

4  -  Chloroaniline 
^j-Chloroaniline) 

8.200" 

_.. 

820" 

0.7" 

0.7 

13 

j  108-90-7 

Chlorobenzene 
(Monochlorobenzene) 

41.000" 

210" 

4.100" 

1.3" 

1 

6.5 

• 

|  124-48-1 

Chlorodibromomethane 
(Dibromochloromethane) 

41.000" 

1.300" 

41.000" 

1,300" 

0.4 

0.4 

• 

I  67-66-3 

Chloroform 

940* 

0.54' 

2.000" 

0.76' 

06 

29 

• 

]  218-01-9 

Chrysene 

780* 

...... 

17.000* 

160 

800 

• 

1  94-75-7 

2.4-D 

20,000" 

--' 

2,000" 

1.5 

7.7 

Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of 

the  Groundwater 

Ingestion  Exposure 

Route 

Industrial- 
Commercial 

Construction 
Worker 

Values 

CAS  No. 

Chemical 
Name 

Ingestion 

(mg/kg) 

Inhalation 
(mg/kg) 

Ingestion 

(mg/kg) 

Inhalation 

(mg/kg) 

Class  I 

(mg/kg) 

Class  II 
(mg/kg) 

ADL 

(mg/kg) 

56-55-3 

205-99-2 

Benzo(a)anthracene 

8' 

170* 

2 

8 

• 

Benzo(*»)fluoranthene 

8' 

170* 

5 

25 

• 

207-08-9 

Benzo(*)fluroanlhene 

78' 

1.700* 

49 

250 

• 

50-32-8 

Benzo(a)pyrene 

0.8' 

17' 

8 

82 

• 

111-44-4 

Bis(2-chloroethyl)ether 

5' 

0  47' 

75' 

0.66' 

0.0004" 

00004 

066 

117-81-7 

Bis(2-ethylhexyl)phthalaie 

410" 

31.000" 

4.100" 

31,000" 

3,600 

31,000" 

75-27-4 

Bromodichloromethane 
(Dichlorobromomethane) 

92' 

3.000" 

2.000' 

3.000" 

0.6 

0.6 

• 

75-25-2 

Bromoform 

720" 

100' 

16.00Cr- 

140" 

0.8 

0.8 

• 

71-36-3 

Butanol 

200.000" 

10.000" 

200.000" 

10,000" 

17" 

17 

NA 

85-68-7 

Butyl  benzyl  phthalate 

410,000" 

930" 

410,000" 

930" 

930" 

930" 

• 

86-74-8 

Carbazole 

290* 

6.2O0" 

0.6' 

2.8 
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Exposure  Route-Specific  Values  for  Soils 

Soil  Component  of 

the  Groundwater 

Ingestion  Exposure 

Route 

Industrial- 
Commercial 

Construction 
Worker 

Values 

CAS  No. 

Chemical 
Name 

Ingestion 

(mg/kg) 

Inhalation 
(mg/kg) 

Ingestion 
(mg/kg) 

Inhalation 
(mg/kg) 

Class  I 

(mg/kg) 

Class  II 
(mg/kg) 

ADL 

(mg/kg) 

75-99-0 

Da  Upon 

61,000* 

6.100* 

0.85 

8  5 

1.2 

72-54-8 

DDD 

24' 

5201 

...... 

16' 

80 

72-55-9 

DDE 

17' 

.     . 

37C 

c 

54' 

270 

50-29-3 

DDT 

17' 

1.500= 

100* 

2. 10C 

32' 

160 

53-70-3 

Dibenzo(a.  /i)anthracene 

08' 

17' 

2 

7.6 

96-12-8 

1 ,2-Dibromo-3-chloropropane 

4' 

17" 

89" 

0.11* 

0.002 

0.002 

106-93-4 

1.2-Dibromoethane 
(Ethylene  dibromide) 

0.07' 

0.32' 

1.5' 

0.45' 

0.0004 

0.004 

0.005 

84-74-2 

Di-n-bulyl  phthalale 

200,000'' 

2.300J 

200.000* 

2.300° 

2,30a1 

2,300" 

• 

95-50-1 
106^(6-7 

1 ,2-Dichlorobenzene 
(o  -  Dichlorobenzene) 

180,000* 

560" 

18,000" 

310* 

17 

43 

* 

1 ,4-Dichlorobenzene 
ip  -  Dichlorobenzene) 
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(mg/kg) 
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Inhalation 
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4' 

1  8" 
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2.6' 
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alpha-HCH  (alpha-BHC) 

or 

1.5' 
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2.1' 
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0.002 

58-89-9 

gamma-HCH  (Lindane)" 

4' 
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# 
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Hexachlorocyclopentadiene 
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14,000* 

II" 

400 

67-72-1 
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2.000* 

0.5* 
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• 
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1,000* 

-— '                  |  160 
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Melhyl  bromide 
(Bromomethane) 
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(mg/kg) 
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105-67-9 
121-14-2 

2,4-Dimelhylphenol 
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9* 
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0.0007''' 
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90 
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4,100" 
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0.4 

NA 
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61* 
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Ethylbenzene 
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19 
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• 
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• 
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1" 
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(Perchloroethylene) 
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Class  I 

(mg/kg) 
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Pentachlorophenol 

24-J 

520*J 
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2.4.5-TP 

(Silvex) 
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2.4 , 5-Tnchlorophenol 
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...... 
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1 .400' 

H 
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2.4,6-  Trichlorophenol 
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dwater) 

Chemical  (totals) 
(mg/kg) 

pH4.5 

to  4.74 

pH  4.75 
to  5.24 

pH  5.25 
to  5.74 

pH  5.75 
to  6.24 

pH  6.25 
to  6  64 

pH  6.65 
to  6.89 

pH6.9 

to  7.24 

pH  7.25 
to  7.74 

pH  7.75 
to  8.0 

Inorganics 

Anlimony 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Arsenic 

100 

100 

100 

110 

110 

120 

120 

120 

120 

Barium 

260 

490 

850 

1.200 

1,500 

1,600 

1,700 

1.800 

2.100 

Beryllium 

140 

260 

420 

820 

2,800 

7,900 

17,000 

130,000 

1.000.000 

Cadmium 

10 

17 

27 

37 

52 

75 

110 

590 

4,300 

Chromium  (  +  6) 

No  Data 

No  Data 

No  Data 

No  Data 

No  Data 

No  Daia 

No  Daia 

No  Data 

No  Data 

Copper 

330 

580 

2.100 

11,000 

59,000 

130,000 

200,000 

330,000 

330,000 

Cyanide 

120 

120 

120 

120 

120 

120 

120 

120 

120 

Mercury 

0.05 

006 

0.14 

0.75 

4.4 

10 

16 

32 

40 

Nickel 

400 

730 

1,100 

1.500 

2,000 

2,600 

3.500 

14,000 

76.000 

Selenium 

24 

17 

12 

8.8 

6.3 

5.2 

4.5 

3.3 

2.4 

Thallium 

16 

18 

20 

24 

26 

28 

30 

34 

38 

Zinc 

2,000 

3,600 

5.200 

7,200           |    10,000 

12.000 

15.000 

32,000 

110,000 
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Chemical  (totals) 

pH4.5 
to  4.74 

pH4.75 
to  5.24 

pH  5.25 
to  5.74 

pH  5.75 
to  6.24 

pH  6.25 
to  6.64 

pH  6.65 
to  6.89 

pH6.9 
to  7.24 

pH  7.25 
to  7.74 

pH  7.75 
to  8.0 

1.6 

1.8 

2.0 

2.4 

2.6 

2.8 

3.0 

3.4 

3.8 

980 

980 

980 

980 

980 

980 

980 

980 

980 

1.000 

1,800 

2.600 

3,600 

5.100 

6,200 

7,500 

16,000 

53.000 

440 

420 

410 

400 

400 

400 

400 

400 

400 

4.0 

4.0 

4.0 

4.0 

3.9 

3.9 

3.9 

3.6 

3  1 

2  4-Dichlorophenol 

1.0 

1.0 

1.0 

1.0 

1.0 

10 

1.0 

086 

0.69 

8.4 

4.5 

1.9 

0.82 

0.43 

0.34 

0.31 

0.27 

0.25 

0.54 

0.32 

0.15 

0.07 

0.04 

0.03 

0.02 

0.02 

0.02 

2  4  5-TP  (Silvex) 

26 

16 

12 

11 

11 

11 

11 

11 

11 

400 

390 

390 

370 

320 

270 

230 

130 

64 

2.4,6-Trichlorophenol 

0.37 

0.36 

0.34 

0.26 

0  20 

0.15 

0.13 

0.09 

0.07 
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Chemical  (totals) 
(mg/kg) 

pH4.5 
to  4.74 

pH  4.75 
to  5.24 

pH  5.25 
to  5.74 

pH  5.75 
to  6.24 

pH  6.25 
to  6.64 

pH  6.65 
to  6.89 

pH6.9 
to  7.24 

pH  7.25 
to  7.74 

pH  7.75 
to  8.0 

Organics 

Benzoic  Acid 

440 

420 

410 

400 

400 

400 

400 

400 

400 

2-Chlorophenol 

20 

20 

20 

20 

20 

20 

19 

3.6 

3.1 

2,4-Dichlorophenol 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.86 

069 

Dinoseb 

84 

45 

19 

8.2 

4.3 

3.4 

3  1 

2.7 

2.5 

Pentachlorophenol 

2.7 

16 

0.75 

0.33 

0.18 

0.15 

0.12 

0.11 

0.10 

2,4,5-TP  (Silvex) 

130 

79 

62 

57 

55 

55 

55 

55 

55 

2 .4 ,5-Trichlorophenol 

2,000 

2.000 

1.900 

1.800 

1,600 

1,400 

1.200 

640 

64 

2,4,6-Trichlorophenol 

0.37 

0  36 

0.34 

0.26 

0.20 

0.15 

0.13 

009 

0.07 
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Noncarcinogenic 
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(rng/kg) 
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Equation  for  Derivation  of 
the  Volatilization  Factor  - 
Residential,  Industrial/ 
Commercial.  VF  (m'/kg) 


Equation  for  Derivation  of 
the  Volatilization  Factor  - 
Construction  Worker,  VF' 
(m'/kg) 


Equation  for  Derivation 
of  Apparent  Diffusivity,  DA 

(cm2/s) 


THQ»AT*165- 


y 


EF'ED* 


RJC    VF 


TR'AT  -365 

y 


ue  1 

URF»],000—»EF»ED»  — 
VF 


mg 


TR»  A? >365- 


yr 


ue  I 

URF*\J0Q0--»EF»ED*—- 
mg  Vh 


VF 


Q    P]4'DA-T) 


J/2 


_4   m 


C        (2.pb>DA) 


VF' 


VF 


,3.33 


•  a-./f  + 


.3.33, 


S5 


S6 


S7 


S8 


rtw+$a*H') 


S9 


S10 


J 

Q 

n 

w 

ex 

Eh 

H 

H 

a 

O 

C) 

Q 

u 

< 
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b-, 

Q 

O 

H 

H 

W 

m 

b 

u 

c 

VA 

t-H 

0 

■J 

Eh 

CI 

O 

-p 

Oj 

z 

10 

1 

w 
w 

< 

u 

J 

CM 

<* 

§ 

•H 

J-> 

0 

a 
w 

Equations  for  Soil 
Ingestion  Exposure 
Route 

Remediation  Objectives  for 

Noncarcinogenic 

Contaminants 

(mg/kg) 

THQ»BW*  AT*  365  — 

y 

SI 

_L_  .  irr6-^-  .  EF •  ED»lR,a 
RJD0             mg 

Remediation  Objectives  for 
Carcinogenic  Contaminants 
-  Residential 
(mg/kg) 

d 
TR»AT»365  — 

S2 

SF^W^^'EF'IF,,,,^ 
mg 

Remediation  Objectives  for 

Carcinogenic 

Contaminants  -  Industrial/ 

Commercial,  Construction 

Worker 

(mg/kg) 

d 
TR»BW»AT  »365  — 

yr 

S3 

ke 
SF  •\Q-b  —  »EF»ED»IR„„l 
mg 

Equations  for 
Inhalation  Exposure 
Route  (Volatiles) 

Remediation  Objectives  for 
Noncarcinogenic 
Contaminants  -  Residential, 
Industrial/Commercial 
(mg/kg) 

THQ*AT»36S  — 
/                              y 

EF*ED*\—»  —  \ 
{RJC    VF) 

S4 

Equations  for  the 
Soil  Component  of 
the  Groundwater 
Ingestion  Exposure 
Route 


Equation  for  Derivation  of 
Particulate  Emission  Factor, 
PEF  -  Construction  Worker 
(m'/kg) 


Remediation  Objective 
(mg/kg) 


Target  Soil  Leachate 
Concentration,  C, 
(mg/L) 


Soil-Water  Partition 
Coefficient,  K^ 
(cm'/g) 


Water-Filled  Soil  Porosity, 

e. 

vLwiicr'Llol|) 


Air-Filled  Soil  Porosity, 

(L.,r/L„„) 


Dilution  Factor,  DF 
(unitless) 


PEF' 


PEF 


NOTE:   PEF  must  be  the  industrial/commercial  value 


*,+- 


+  9,.//' 


NOTE.  This  equation  can  only  be  used  to  model  contaminant  migration  not  in  the 
water  bearing  unit 


C=DF*GW 


*.,  =  *,•/. 


9.  =T)< 


)a  =1}-VW 


DF=\  + 


1»L 


S16 


S17 


S18 


S19 


S20 


S21 


S22 


Equations  for 
Inhalation  Exposure 
Route  (Fugitive 
Dusts) 


Remediation  Objectives  for 
Noncarcinogenic 
Contaminants  -  Residential, 
Industrial/Commercial 
(mg/kg) 

THQ*AT*165~ 
vr 

Sll 

EF*ED»\—*~-) 
\  RJC     PEF) 

Remediation  Objectives  for 
Noncarcinogenic 
Contaminants  - 
Construction  Worker 
(mg/kg) 

d 
WQ'AT-365  — 

y 

S12      ! 

EF  •  ED  •    —  •  — !— 

\RJC     PEF  J 

|  Remediation  Objectives  for 
|  Carcinogenic  Contaminants 

TR»  ATC  .365- 
yr 

S13      ji 

J  Commercial  (mg/kg) 

URF*  1,000—  .  EF*  ED*  — !— 
mg                      PEF 

Remediation  Objectives  for 
Carcinogenic  Contaminants 
-  Construction  Worker 
(mg/kg) 

TR*  AT  •  365  — 
yr 

S14 

URF  •  1 ,000  ^•EF»ED»  — — 
mg                       PEF' 

Equation  for  Derivation  of 
Particulate  Emission  Factor, 
PEF  (m'/kg) 

n                      3,600  — 
PEF-y»                           hr 

0.036.(1  -V)'\jf\    >F(x) 

S15 

Mass-Limit  Remediation 
Objective  for  Soil 
Component  of  the 
Groundwater  Ingestion 
Exposure  Route  (mg/kg) 


Equation  for  Derivation  of  the  Soil  Saturation 
Limit,  C„. 


Pb'ds 

NOTE:  This  equation  may  be  used  when  area  and  depth  of  contaminant  source  are 
known  or  can  be  estimated  reliably 


^•p»)+e„+  //■ 


Mass-Limit 
Equations  for 
Inhalation  Exposure 
Route  and  Soil 
Component  of  the 
Groundwater 
Ingestion  Exposure 
Route 


Groundwater  Remediation 
Objective  for  Carcinogenic 
Contaminants,  GW^ 
(mg/L) 


Total  Soil  Porosity,  n, 


Equation  for  Estimation  of 
Mixing  Zone  Depth,  d 
(m) 


Mass-Limit  Volatilization 
Factor  for  the  Inhalation 
Exposure  Route  - 
Residential,  Industrial/ 
Commercial,  VF  (nrVkg) 


Mass-Limit  Volatilization 
Factor  for  Inhalation 
Exposure  Route  - 
Construction  Worker,  VF' 
(mVkg) 


TR»BW»AT '  •  365- 


y 


SF„»IR„»EF»ED 


P, 


S23 


S24 


rf  =  (0.0112«L2)°'+< 


1-exp- 


(-£•/) 


K»i»d„ 


S25 


*„-*-§• 


Tu.»  3.15*10 


7_L 
yr 


S26 


Pb*«s 


c/t«10 


6  A 

mg 


NOTE:  This  equation  may  be  used  when  area  and  depth  of  contaminant  source  are 
known  or  can  be  estimated  reliably 


VF'm-,. 


VFU_,, 


S27 




Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

d, 

Depth  of  Source 

m 

Field  Measurement  or 
Estimation 

Sue-Specific                                              $ 

D, 

Apparent  Diffusivity 

cm'/s 

Equation  S10  in 
Appendix  C,  Table  A 

Calculated  Value                                          jj 

D, 

Diffusivity  in  Air 

cm2/s 

Appendix  C,  Table  E 

Chemical-Specific 

1  D- 

Diffusivity  in  Water 

cmVs 

Appendix  C,  Table  E 

Chemical-Specific 

DF 

Dilution  Factor 

unitless 

Equation  S22  in 
Appendix  C,  Table  A 

20  or  Calculated  Value 

ED 

Exposure  Duration  for 
Ingestion  of 
Carcinogens 

yr 

Industrial/Commercial  =  25 
Construction  Worker  =  1 

ED 

Exposure  Duration  for 
Inhalation  of 
Carcinogens 

yr 

Residential  =  30 
Industrial/Commercial  =  25 
Construction  Worker  =  1 

ED 

Exposure  Duration  for 
Ingestion  of 
Noncarcinogens 

yr 

Residential  =  6 
Industrial/Commercial  =  25 
Construction  Worker  =  1 

ED 

Exposure  Duration  for 
Inhalation  of 
Noncarcinogens 

yr 

Residential  =  30 
Industrial/Commercial  =  25 
Construction  Worker  =  1 

ED 

Exposure  Duration  for 
the  Direct  Ingestion  of 
Groundwater 

yr 

Residential  =  30 
Industrial/Commercial  =  25 
Construction  Worker  =  1                          i 

H 

J 

a 

U) 

o 

CJ 

HH 

a, 

Eh 

D 

£H 

Cu 

w 

2 

O 

a. 

O 

Q 

u 

<C 

C/l 

H 

2 

h 

<  ) 

o 

O 

Z 

M 

U) 

HH 

H 

Cd 

u 

u 

a 

U 

0 

>J 

j 

M 

-w 

H 

j 

En 

111 

o 

O 

a 

0< 

2 

(0 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

AT 

Averaging  Time  for 
Noncarcinogens  in 
Ingestion  Equation 

yr 

Residential  =  6 
Industrial/Commercial  =  25 
Construction  Worker  =  0. 1 15 

AT 

Averaging  Time  for 
Noncarcinogens  in 
Inhalation  Equation 

yr 

Residential  =  30 
Industrial/Commercial  =  25 
Construction  Worker  =  0.115 

ATe 

Averaging  Time  for 
Carcinogens 

yr 

SSL 

70 

BW 

Body  Weight 

kg 

Residential  =  15,  noncarcinogens 

70,  carcinogens 
Industrial/Commercial  =  70 
Construction  Worker  =  70 

1 

Soil  Saturation 
Concentration 

mg/kg 

Appendix  A,  Table  A  or 
Equation  S29  in 
Appendix  C,  Table  A 

Chemical-Specific  or 
Calculated  Value 

C» 

Target  Soil  Leachate 
Concentration 

mg/L 

Equation  SI8  in 
Appendix  C,  Table  A 

Groundwater  Standard,  Health  Advisory 
concentration,  or 
Calculated  Value 

d 

Mixing  Zone  Depth 

m 

SSL  or 

Equation  S25  in 
Appendix  C,  Table  A 

2  m  or 
Calculated  Value 

d, 

Aquifer  Thickness 

m 

Field  Measurement 

Site-Specific 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

IF»n.«.i 
(residential) 

Age  Adjusted  Soil 
Ingestion  Factor  for 
Carcinogens 

(mg-yr)/(kg-d) 

SSL 

114 

IR„a 

Soil  Ingestion  Rate 

mg/d 

Residential  =  200                                 j! 
Industrial/Commercial  =  50 
Construction  Worker  =  480                      j 

IRW 

Daily  Water  Ingestion 
Rate 

L/d 

Residential  =  2                                         jj 
Industrial/Commercial  =  1                        1 

K 

Aquifer  Hydraulic 
Conductivity 

m/yr 

Field  Measurement 

(See  Appendix  C.  Table  F) 

Site-Specific 

K3 

Soil-Water  Partition 
Coefficient 

cm'/g  or  L/kg 

Equation  SI9  in 
Appendix  C.  Table  A 

Calculated  Value 

K« 

Organic  Carbon 
Partition  Coefficient 

cm]/g  or  L/kg 

Appendix  C,  Table  E 
or  Appendix  C,  Table  1 

Chemical-Specific                                   jj 

K 

Saturated  Hydraulic 
Conductivity 

m/yr 

Appendix  C,  Table  K 
Appendix  C,  Illustration  C 

Site-Specific 

L 

Source  Length  Parallel 
to  Groundwater  Flow 

m 

Field  Measurement 

Site-Specific 

PEF 

Paniculate  Emission 
Factor 

mVkg 

SSL  or  Equation  S15  in 
Appendix  C,  Table  A 

Residential  =  !.32»  10"  or  Site-Specific 
Induslnal/Commercial  =  1  24  •  10' or 
Site-Specific                                              , 

PEF' 

Particulate  Emission 
Factor  adjusted  for 
Agitation  (construction 
worker) 

m'/kg 

Equation  S16  in  Appendix 
C,  Table  A  using  PEF 

(industrial/commercial) 

1.24  •  10*  or  Site-Specific 

1  Symbol 

Parameter 

Units 

J  ED„.L 

Exposure  Duration  for 
Migration  to 
Groundwater  Mass- 
Limit  Equation  S28 

yr 

1  EF 

Exposure  Frequency 

d/yr 

Residential  =  350 
Industrial/Commercial  =  250 
rnnsmiction  Worker  =  30 


Symbol 

Parameter 

Units 

Source 

' ^_^. 

Parameter  Value(s)                                    il 

TR 

Target  Cancer  Risk 

unitless 

Residential  =  10    at  the  point  of  human 

exposure 

Industrial/Commercial  =  10*  at  the 

point  of  human  exposure 

Construction  Worker  =  10 ^  at  the  point 

of  human  exposure 

u„ 

Mean  Annual 
Windspeed 

m/s 

SSL 

4.69 

URF 

Inhalation  Unit  Risk 
Factor 

(ug/m')1 

IEPA  (IRIS/HEAST*) 

Toxicological-Specific                             ji 

U, 

Equivalent  Threshold 
Value  of  Windspeed  at 

7  m 

m/s 

SSL 

11.32 

V 

Fraction  of  Vegetative 
Cover 

unitless 

SSL  or  Field  Measurement 

0.5  or  Site-Specific 

VF 

Volatilization  Factor 

m'/kg 

Equation  S8  in 
Appendix  C,  Table  A 

Calculated  Value 

VF' 

Volatilization  Factor 
adjusted  for  Agitation 

m'/kg 

Equation  S9  in 
Appendix  C,  Table  A 

Calculated  Value                                       | 

VFML 

Mass-Limit 
Volatilization  Factor 

m'/kg 

Equation  S26  in 
Appendix  C,  Table  A 

Calculated  Value                                       ]j 

VF'ML 

Mass-Limit 
Volatilization  Factor 
adjusted  for  Agitation 

m'/kg 

Equation  S27  in 
Appendix  C.  Table  A 

Calculated  Value 

Symbol 


Q/C 

(used  in  VF  equations) 


Q/C 

(used  in  PEF 

equations) 


RfC 


THQ 


Parameter 


Inverse  of  the  mean 
concentration  at  the 
center  of  a  square 
source 


Inverse  of  the  mean 
concentration  at  the 
center  of  a  square 
source 


Inhalation  Reference 
Concentration 


Oral  Reference  Dose 


Solubility  in  Water 


Oral  Slope  Factor 


Exposure  Interval 


Units 


(g/m!-s)/(kg/m') 


(g/m!-s)/(kg/m') 


mg/m' 


mg/(kg-d) 


mg/L 


(mg/kg-d) 


Exposure  Interval  for 
Mass-Limit 
Volatilization  Factor 
Equation  S26 


Target  Hazard 
Quotient 


unitless 


Appendix  C,  Table  H 


SSL  or  Appendix  C,  Table 
H 


IEPA  (IRIS/HEAST") 


IEPA  (IRIS/HEAST1) 


Appendix  C,  Table  E 


IEPA  (IRIS/HEAST*) 


SSL 


SSL 


Parameter  Value(s) 


Residential  =  68.81 
Industrial/Commercial  =  85.81 
Construction  Worker  =  85.81 


Residential  =  90.80 
Industrial/Commercial  =  85.81 
Construction  Worker  =  85  81 


Toxicological-Specific 

(Note:  for  Construction  Worker  use 

subchronic  reference  doses) 


Chemical-Specific 


Toxicological-Specific 


Residential  =  9.5  •  10' 
Industrial/Commercial  =  7.9  •  10" 
Construction  Worker  =  3  6  •  10* 


30 


Toxicological-Specific 

(Note:    for  Construction  Workers  use 

subchronic  reference  concentrations) 


Dry  Soil  Bulk  Density 


kg/L  or  g/cm 


Soil  Panicle  Density 


g/cm! 


SSL  or 

Field  Measurement 

(See  Appendix  C,  Table  F) 


SSL  or 

Field  Measurement 

(See  Appendix  C.  Table  F) 


Gravel  =  2.0 
Sand  =  18 
Silt  =  1  6 
Clay  =  1.7,  or 

Site-Specific 


2  65,  or 
Site-Specific 


HHA.T  ■  H-d,  Bffccls  A—  S„  TaMes.   USBPA.  Om*  of  So.  w-  -  EOT  -pons,    EPA,SQO,R-9,03,   Up-  Q^ly 


n 

a 

m 

05 

j 

n 

o 

w 

05 

H 

H 

di 

z 

O 

(1 

Q 

u 

<S 

Pi 

&< 

O 

o 

M 

H 

w 

b 

«) 

i-i 

M 

i-i 

H 

o 

o 

a 

2 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

n 

Total  Soil  Porosity 

WW. 

SSL  or 

Equation  S24  in 
Appendix  C,  Table  A 

0.43,  or 

Gravel  =  0.25 
Sand  =  0.32 
Silt  =  0.40 
Clay  =0.36,  or 

Calculated  Value 

e, 

Air-Filled  Soil  Porosity 

WLw 

SSL  or 

Equation  S21  in 
Appendix  C,  Table  A 

Surface  Soil  (top  1  meter)  =  0.28 
Subsurface  Soil  (below  1  meter)  =  0.13, 
or 

Gravel  =  0.05 
Sand  =  0.14 
Silt  -  0.24 
Clay  =  0.19,  or 

Calculated  Value 

e. 

Water-Filled  Soil 
Porosity 

U-Aw 

SSL  or 

Equation  S20  in 
Appendix  C,  Table  A 

Surface  Soil  (top  1  meter)  =  0  15 
Subsurface  Soil  (below  1  meter)  =  0.30, 
or 

Gravel  =  0.20 
Sand  =0.18 
Silt  =  0.16 
Clay  =  0.17,  or 

Calculated  Value 

Volatilization 
Factor  for  Surficial 
Soils  Regarding 
Particulates,  VFp 
(kg/m3) 


Equations  for 
the  ambient 
vapor 
inhalation 
(outdoor) 
route  from 
subsurface 
soils 


Effective  Diffusion 
Coefficient  in  Soil 
Based  on  Vapor- 
Phase  Concentration 

(cm!/s) 


Remediation 
Objectives  for 
Carcinogenic 
Contaminants 
(mg/kg) 


Remediation 
Objectives  for  Non- 
carcinogenic 
Contaminants 
(mg/kg) 


P '•W»\0 


VF. 


j  cm1  -kg 

m3   g 


V„   »5, 


O""  .9 '"      D""".e. 

Df  = 77^+" 


e,2  //■•e, 


VFmk  ~ 


RBSLu,r»\0-i 
VF._. 


R5 


R6 


R7 


R8 


o 

3 

PC 

CD 

a 

M 

R 

iJ 

a 

t/1 

o 

w 

H 

a. 

R 

17 

Eh 

Cu 

UJ 

z 

o 

« 

o 

Q 

u 

< 

lrt 

H 

z 

fa 

O 

o 

O 

2 

M 

Ul 

H 

g 

H 

C 

iJ 

U 

0 

J 

J 

H 

H 

J 

H 

4-> 

o 

O 

03 

Equations  for  I  Remediation 

the  combined  J  Objectives  for 

exposures  I  Carcinogenic 

routes  of  soil  I  Contaminants 


ingestion 
inhalation  of 
vapors  and 
particulates, 
and  dermal 
contact  with 
soil 


(mg/kg) 


Remediation 
Objectives  for  Non- 
carcinogenic 
Contaminants 

(mg/kg) 


Volatilization 
Factor  for  Surficial 
Soils,  VF„ 
(kg/m') 

Whichever  is  less 
between  R3  and  R4 


TR'BW  •  ATC  •  365 


BF*ED* \SF0  .10-*  ^•({lR„tt*KAF0)  +  (SA*M*MFd))U[SFl  •  IRair  '\VFa  +YFf 


Rl 


THQ'  BW  •  /(T    .365  — 


EF  '  ED- 


,0^ 
mg 


/«       .  /Hf     +  &<•«•  RAF 

,      joi/  o/      \  " 


RJD0 


IR      >\VF     +VF 
\     SS f 

RfD 


R2 


l»W»  p,  »10 


VF..  =  ■ 


cm*  ■  kg 
m3  ■  g 


U„ 


D'°  •  //' 


R3 


n  •  e„+(*,«p,)+(//'»e„ 


(f  •  p,  «rf«10 


KF ,  =  ■ 


,  cm3  ■  *g 
m3 -g 


R4 


V. 


Equations  for 
the  Soil 
Component 
of  the 
Groundwater 

Ingestion 
Exposure 
Route 


Remediation 

Objective 

(mg/kg) 


Groundwater  at  the 
source,  GW„„,„ 
(mg/L) 


GW., 


LF,_ 


NOTE:   This  equation  can  only  be  used  to  model  contaminant  migration  not  in  the 
water  bearing  unit. — 


GW , 


GW., 


Leaching  Factor, 


(mg/L»,,„)/(mg/kg„„) 


Steady-State 
Attenuation  Along 
the  Centerline  of  a 
Dissolved  Plume, 
C   /C 


Longitudinal 
Dispersivity,  a, 
(cm) 


P,' 


LF„ 


|  cm*  ■  kg 


[e„+(*,,P,)  +  (tf',e») 


1  + 


(/.«') 


R12 


R13 


R14 


Yc         =  exp 


£M"f¥ 


i  erf 


•  erf 


2»fTTx 


NOTE: 


1 .  This  equation  does  not  predict  the  contaminant  flow  within  bedrock. 

2.  If  the  value  of  the  First  Order  Degradation  Constant  (X)  is  not  readily  available,  then  set  \  =  0. 


a=0.10»A' 


R15 


R16 


o 

a 

cq 

a 

i-5 

Q 

() 

w 

a 

H 

H 

Ut 

K 

CI 

CI 

u 

u 

< 

7, 

fa 

C) 

(5 

M 

H 

w 

D 

( ) 

J 

M 

i4 

H 

(1 

O 

PM 

z 

Carcinogenic  Risk- 
Based  Screening 
Level  for  Air, 
RBSL„, 
(ug/m])      


Noncarcinogenic 
Risk-Based 
Screening  Level  for 
Air,  RBSLlir 
(ug/m3) 


Volatilization 
Factor  -  Subsurface 
Soil  to  Ambient 
Air,  VF_b 

(mg/mVtmg/lcg,,,,,) 


RBSL„, 


TR»BW»AT ■•365  — •10]  — 
yr         mg 

SF*IR„,»EF»ED 


RBSL, 


d        i  ug 
THQ»RfD'BW»AT„»365  —  »\0  — 

«     J    <  yr  mg 

IR»EF»ED 


VF... 


,  cm'   kg 
//'•p,»10'       , 

m     g 


R9 


RIO 


Rll 


Transverse 
Dispersivity,  ay 
(cm) 


Vertical 

Dispersivity,  a, 
(cm) 


Specific  Discharge, 

U 

(cm/d) 


U  =  - 


20 


K'i 


Soil-Water  Sorption 
Coefficient,  k, 


Volumetric  Air 
Content  in  Vadose 
Zone  Soils,  9„ 
(cm3„r/cm3„,|) 


k,  =  K„  ./. 


(wp, 

p. 


Volumetric  Water 
Content  in  Vadose 
Zone  Soils,  9W1 

(cm]wl,c,/cm]„„) 


Total  Soil  Porosity, 

(cra!/cm'„J 


w  p, 
P. 


9,  =6.  +9. 


R17 


R18 


R19 


R20 


R21 


R22 


R23 


«' 

J 

o 

a 

01 

« 

>J 

Q 

o 

W 

K 

H 

H 

(V 

7, 

<  ) 

n 

r  1 

u 

<$ 

z 

fa 

o 

a 

H 

w 

a 

<  > 

i-i 

M 

►j 

H 

n 

(  ) 

a, 

Z 

Symbol 

Parameier 

Units 

Source 

Parameter  Value(s)                                           !j 

c(<)/cmra 

Steady -Slate  Anenualion  Along 
the  Centerline  of  a  Dissolved 
Plume 

unitless 

Equation  R15  in 
Appendix  C,  Table  C 

Calculated  Value                                         J 

d 

Lower  Depth  of  Surficial  Soil 
Zone 

cm 

Field  Measurement 

100  or 

Site-Specific  (not  to  exceed  100) 

D'" 

Diffusion  Coefficient  in  Air 

cmVs 

Appendix  C,  Table  E 

Chemical-Specific                                          ■ 

1 

D*"" 

Diffusion  Coefficient  in  Water 

cm!/s 

Appendix  C,  Table  E 

Chemical-Specific 

D,<" 

Effective  Diffusion  Coefficient 
in  Soil  Based  on  Vapor-Phase 
Concentration 

cmVs 

Equation  R6  in 
Appendix  C,  Table  C 

Calculated  Value                                               i 

ED 

Exposure  Duration 

yr 

RBCA 

Residential  =  30                                         ji 
Industrial/Commercial  =  25                          j 
Construction  Worker  =  1                               |] 

EF 

Exposure  Frequency 

d/yr 

RBCA 

Residential  =  350 

Industrial/Commercial  =  250                         ;i 

Construction  Worker  =  30                             j 

erf 

Error  Function 

unitless 

Appendix  C,  Table  G 

Mathematical  Function                                 ! 

n 

n 

01 

« 

J 

Q 

o 

w 

K 

H 

H 

0< 

Z 

n 

<  ) 

<  i 

u 

< 

z 

fa 

o 

n 

tH 

H 

a 

o 

i-i 

H 

j 

H 

o 

() 

a, 

Z 

Parameter 


Averaging  Time  for 
Carcinogens 


Averaging  Time  for 
Noncarcinogens 


Adult  Body  Weight 


The  greatest  potential 
concentration  of  the 
contaminant  of  concern  in  the 
groundwater  at  the  source  of 
the  contamination,  based  on 
the  concentrations  of 
contaminants  in  groundwater 
due  to  the  release  and  the 
projected  concentration  of  the 
contaminant  migrating  from 
the  soil  to  the  groundwater . 


Units 


mg/L 


Concentration  of  Contaminant 
in  Groundwater  at  Distance  X 
from  the  source 


mg/L 


Source 


RBCA 


RBCA 


RBCA 


Field  Measurement 


Equation  R26  in 
Appendix  C,  Table  C 


Parameter  Value(s) 


Residential  =  30 
Industrial/Commercial  =  25 
Construction  Worker  =  0.115 


70 


Site-Specific 


Calculated  Value 


Symbol 

Parameter 

Units 

Source 

Parameter  Value(s)                                            j 

K 

Aquifer  Hydraulic 
Conductivity 

cm/d  for 
Equations  R15, 
R19and  R26 
cm/yr  for 
Equation  R24 

Field  Measurement 

(See  Appendix  C,  Table  F) 

Site-Specific 

K„ 

Organic  Carbon  Partition 
Coefficient 

cmVg  or  L/kg 

Appendix  C,  Table  E  or 
Appendix  C,  Table  I 

Chemical-Specific                                          !j 

K 

(non-ionizing 
organics) 

Soil  Water  Sorption 
Coefficient 

cm'„„/g„„ 

Equation  R20  in 
Appendix  C, Table  C 

Calculated  Value 

K 

(ionizing 
organics) 

Soil  Water  Sorption 
Coefficient 

cm'™,'^ 

Equation  R20  in  Appendix  C,  Table 
C 

Chemical-Specific 

(inorganics) 

Soil  Water  Sorption 
Coefficient 

<=tn3«.r/g»,i 

Appendix  C,  Table  J 

Chemical-Specific 

L, 

Depth  to  Subsurface  Soil 
Sources 

cm 

RBCA 

100 

LF,. 

Leaching  Factor 

(mg/L.„,)/ 
(mg/kg^,,,) 

Equation  RI4  in 
Appendix  C,  Table  C 

Calculated  Value 

M 

Soil  to  Skin  Adherence  Factor 

mg/cm! 

RBCA 

0.5 

H 

J 

a 

tn 

O 

w 

H 

a 

H 

t"> 

EH 

u, 

kl 

2 

( ) 

a 

O 

(J 

CJ 

5! 

t/i 

H 

2 

in 

CI 

O 

!  > 

?. 

H 

B 

W 

r  ) 

1-1 

j 

M 

H 

j 

H 

o 

(  > 

ft 

Z 

Source 


RBCA  or 

Field  Measurement 

(See  Appendix  C.  Table  F) 


Appendix  B,  Table  E, 
35  IAC  620. Subpart  F,  or 
Equation  R25  in  Appendix  C,  Table 
C 


Equation  R 1 3  in 
Appendix  C,  Table  C 


Parameter  Value(s) 


Surface  Soil  =  0.006 
Subsurface  Soil  =  0.002  or 

Site-Specific 


Site-Specific 


Appendix  C,  Table  E 


Field  Measurement 

(See  Appendix  C,  Table  F) 


RBCA 


RBCA 


RBCA 


RBCA 


Calculated  Value 


Chemical-Specific 


Site-Specific 


20 


Residential  =  100 
Industrial/Commercial  =  50 
Construction  Worker  =  480 


Residential  =  2 
Industrial/Commercial 


Symbol 

Parameter 

Units 

Source 

Parameter  Value(s)                                         Ij 

s„ 

Source  Width  Perpendicular  to 
Groundwater  Flow  Direction 
in  Vertical  Plane 

cm 

Field  Measurement 

For  Migration  to  Groundwater  Route: 
Use  200  or  Site-Specific 

For  Groundwater  remediation  objective 

Use  Site-Specific                                            ' 

S. 

Source  Width  Perpendicular  to 
Groundwater  Flow  Direction 
in  Horizontal  Plane 

cm 

Field  Measurement 

Site-Specific 

SF, 

Inhalation  Cancer  Slope  Factor 

(mg/kg-d)' 

1EPA  (IRIS/HEAST1) 

Toxicological-Specific                                     : 

SF„ 

Oral  Slope  Factor 

(mg/kg-d) ' 

IEPA  (IRIS/HEAST') 

Toxicological-Specific 

THQ 

Target  Hazard  Quotient 

unitless 

RBCA 

1 

TR 

Target  Cancer  Risk 

unitless 

RBCA 

Residential  =  10 6  at  the  point  of  human 
exposure                                                         ■ 
Industrial/Commercial  =  10'  at  the  point  of 
human  exposure 

Construction  Worker  =  10*  at  the  point  of 
human  exposure 

U 

Specific  Discharge 

cm/d 

Equation  R19  in 
Appendix  C.  Table  C 

Calculated  Value 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

Pe 

Particulate  Emission  Rate 

g/cm2-s 

RBCA 

6.9*  10" 

RAF„ 

Dermal  Relative  Absorption 
Factor 

unitless 

RBCA 

0.5 

RAF,, 

(PNAs) 

Dermal  Relative  Absorption 
Factor 

unitless 

RBCA 

0.05                                                                   J 

RAF, 

(inorganics) 

Dermal  Relative  Absorption 
Factor 

unitless 

RBCA 

0 

RAF„ 

Oral  Relative  Absorption 
Factor 

unitless 

RBCA 

10 

RBSL.,, 

Carcinogenic 

Risk-Based  Screening  Level 

for  Air 

ug/m' 

Equation  R9  in 
Appendix  C,  Table  C 

Chemical-,  Media-,  and  Exposure  Route- 
Specific 

RBSL,,, 

Noncarcinogenic 
Risk-Based  Screening  Level 
for  Air 

ug/mJ 

Equation  RIO  in 
Appendix  C,  Table  C 

Chemical-,  Media-,  and  Exposure  Route- 
Specific 

RfD, 

Inhalation  Reference  Dose 

mg/kg-d 

IEPA  (IRIS/HEAST") 

Toxicological-Specific 

RfD„ 

Oral  Reference  Dose 

mg/(kg-d) 

IEPA  (IRIS/HEAST) 

Toxicological-Specific 

(Note:  for  Construction  Worker  use 

subchronic  reference  doses) 

SA 

Skin  Surface  Area 

cmVd 

RBCA 

3,160 

O 

rj 

g 

CO 

« 

F-i 

J 

0 

c/> 

o 

UJ 

H 

« 

H 

r> 

E-i 

vu 

U4 

Z 

(1 

ct 

O 

u 

u 

<?, 

tn 

H 

z 

fa 

O 

o 

( ) 

2 

m 

En 

w 

j 

b 

t ) 

j 

J 

t-H 

H 

J 

H 

o 

n 

0. 

z 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s) 

I  w 

Average  Soil  Moisture  Content 

RBCA  or 

Field  Measurement 

(See  Appendix  C,  Table  F) 

0  1,  or 

Surface  Soil  (top  1  meter)  =  0  1 
Subsurface  Soil  (below  1  meter)  =  0.2, 

Site-Specific 

or 

X 

Distance  along  the  Centerline 
of  the  Groundwater  Plume 
Emanating  from  a  Source.  The 
x  direction  is  the  direction  of 
groundwater  flow 

cm 

Field  Measurement 

Site-Specific 

a. 

Longitudinal  Dispersitiviry 

cm 

Equation  R16  in 
Appendix  C,  Table  C 

Calculated  Value                                             j! 

a, 

Transverse  Dispersitiviry 

cm 

Equation  R17  in 
Appendix  C,  Table  C 

Calculated  Value 

'■ 

Vertical  Dispersitiviry 

cm 

Equation  RI8  in 
Appendix  C,  Table  C 

Calculated  Value 

°.„ 

Ambient  Air  Mixing  Zone 
Height 

cm 

RBCA 

200 

H 

>J 

Q 

u: 

o 

w 

HH 

05 

FH 

| 

ft 

n 

« 

o 

□ 

u 

< 

u> 

H 

z 

Ik 

n 

o 

n 

7. 

s 

u 

>J 

H 

J 

H 

o 

1  ) 

cm 

Z 

Symbol 


u„ 


VF, 


VF„ 


Parameter 


Average  Wind  Speed  Above 
Ground  Surface  in  Ambient 
Mixing  Zone 


Groundwater  Darcy  Velocity 


Volatilization  Factor  for 
Surficial  Soils  Regarding 
Particulates 


Volatilization  Factor 
(Subsurface  Soils  to  Ambient 
Air) 


Volatilization  Factor  for 
Surficial  Soils 


Width  of  Source  Area  Parallel 
to  Direction  to  Wind  or 
Groundwater  Movement 


Units 


cm/s 


cm/yr 


kg/m> 


(mg/m'„)/(mg/ 
kg™,)  or  kg/m3 


kg/m1 


Source 


RBCA 


Equation  R24  in 
Appendix  C.  Table  C 


Equation  R5  in 
Appendix  C,  Table  C 


Equation  Rll  in 
Appendix  C,  Table  C 


Use  Equations  R3  and  R4  in 
Appendix  C,  Table  C 


Field  Measurement 


Parameter  Value(s) 


225 


Calculated  Value 


Calculated  Value 


Calculated  Value 


Calculated  Value  from  Equation  R3  or  R4 
(whichever  is  less) 


Site-Specific 


o 

n 

re 

to 

re 

LJ 

H 

j 

a 

i/i 

o 

Id 

M 

a 

H 

IV 

H 

en 

UJ 

z 

() 

re 

o 

n 

u 

< 

Symbol 

Parameter 

Units 

Source 

Parameter  Value(s)                                           !i 

6T 

Total  Soil  Porosity 

em'/cm'^,, 

RBCA  or 
Equation  R23  in 
Appendix  C,  Table  C 

0.43.  or 

Gravel  =  0.25 

Sand  =  0.32                                               | 

Silt  =  0.40 

Clay  =  0.36,  or 

Calculated  Value 

\ 

First  Order  Degradation 
Constant 

d"1 

Appendix  C,  Table  E 

Chemical-Specific 

7T 

P' 

3.1416 

P, 

Soil  Bulk  Density 

g/cm' 

RBCA  or 

Field  Measurement 

(See  Appendix  C.  Table  F) 

1.5,  or 

Gravel  =  2.0 

Sand  =1.8                                                    ; 
Sill  =  1.6                                                      : 
Clay  =  1.7,  or 

Site-Specific                                                   ] 

P. 

Water  Density 

g/cm5 

RBCA 

1 

T 

Averaging  Time  for  Vapor 
Flux 

s 

RBCA 
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H 

J 

n 

Ul 

o 

U 

H 

a. 

H 

u 

tn 

P4 

w 

z 

n 

re 

o 

n 

CJ 

«* 

in 

H 

z 

Dn 

o 

o 

n 

z 

M 

H 

E-i 

w 

1-1 

3 

o 

1-1 

J 

M 

H 

iJ 

H 

o 

<  ) 

a, 

Z 

Source 


RBCA 


RBCA  or 
Equation  R21  in 
Appendix  C,  Table  C 


RBCA  or 
Equation  R22  in 
Appendix  C,  Table  C 


Parameter  Value(s) 


200 


Surface  Soil  (top  1  meter)  =  0  28 
Subsurface  Soil  (below  1  meter)=  0.13, 


Gravel  =  0.05 
Sand  =  0.14 
Silt  =0.16 
Clay  =  0.17,  or 


Calculated  Value 


Surface  Soil  (top  I  meter)  =  0. 15 
Subsurface  Soil  (below  1  meter)  = 
0.30, 


Gravel  =  0.20 
Sand  =  0.18 
Silt  =  0.16 
Clay  =0.17,  or 


Calculated  Value 


« 
w 
E-i 

en 

H 

Q 

O 

CQ 

J 
O 

a 

B 

z 
o 

CJ 

z 
o 

Eh 
O 

J 
J 

o 

ft, 

en 
W 

a 
a 

p 

H 
E-i 
ft 
O 

a 

< 

o 

H 
U 

M 

EH 
O 
Z 

CAS  No 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (D,) 
(cmVs) 

Diffusivity  in 
Water  (DJ 
(cm2/s) 

Dimensionless 
Henry's  Law 
Constant  (H1) 
(25°C) 

Organic 

Carbon 

Partition 

Coefficient' 

(KJ 

(L/kg) 

First 

Order 

Degradation 

Constant 

(A.) 

(d1) 

56-55-3 

Benzo(a)anlhracene 

0.0094 

00510 

900E-6 

0.000137 

398,000 

0  00051 

W 

205-99-2 

Benzo(b)fluoranthene 

00015 

00226 

5  56E-6 

0.00455 

1,230,000 

0.00057 

o 

207-08-9 

Benzo(k)fluoranthene 

0.0008 

0.0226 

5.56E-6 

0.000034 

1,230,000 

0.00016 

1-5 

65-85-0 

Benzoic  Acid 

3,500 

0.0536 

7.97E-6 

00000631 

0.600 

No  Data 

M 

50-32-8 

Benzo(a)pyrene 

0.00162 

0.043 

9.00E-6 

0.0000463 

1,020,000 

0.00065 

11144-4 

Bis(2-chloroethyl)ether 

17,200 

0.0692 

7.53E-6 

0.000738 

15.5 

0.0019 

117-81  7 

Bis(2-ethylhexyl)phthalate 

0.34 

0.0351 

366E-6 

000000418 

15,100,000 

0.0018 

75-274 

Bromodichloromethane 

6,740 

0.0298 

1.06E-5 

0.0656 

55.0 

No  Data 

75-25-2 

Bromoform 

3,100 

0.0149 

1.03E-5 

0.0219 

87.1 

0.0019 

71-36-3 

Butanol 

74.000 

0.0800 

9.30E-6 

0  000361 

692 

001283 

85-68-7 

Butyl  Benzyl  Phthalate 

269 

0.0174 

4.83E-6 

0.0000517 

57,500 

0.00385 

86-74-8 

Carbazole 

7.48 

0.0390 

7.03E-6 

0.000000626 

3,390 

No  Data 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (DJ 

(cm!/s) 

Diffusivity  in 
Water  (D.) 
(cmVs) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 
Carbon 
Partition 
Coefficient 

(KJ 

(L/kg) 

First 
Order 

Degradation 
Constant 

(M 
(d1) 

Neutral  Organics 

83-32-9 

Acenaphthene 

4.24 

0.0421 

7.69E-6 

0.00636 

7,080 

0.0034 

67-64-1 

Acetone 

1,000,000 

0.124 

1.14E-5 

0.00159 

0.575 

00495 

15972-60-8 

Alachlor 

242 

0.0198 

5  69E-6 

0.00000132 

394 

No  Data 

116-06-3 

Aldicarb 

6,000 

0.0305 

7.19E-6 

0.0000000574 

12 

000109 

309-00-2 

Aldrin 

0.18 

0.0132 

4  86E-6 

000697 

2,450.000 

000059 

120-12-7 

Anthracene 

0.0434 

0.0324 

7.74E-6 

0.00267 

29,500 

0.00075 

1912-24-9 

Atrazine 

70 

00258 

6.69E-6 

000000005 

451 

No  Data 

71-43-2 

Benzene 

1,750 

0.088 

9.80E-6 

0.228 

58.9 

0.0009 

o 

D 

n 

CK 

►j 

Q 

C5 

W 

« 

H 

g 

n 

<  I 

u 

u 

< 

S3 

t, 

() 

O 

H 

w 

b 

t) 

i-i 

M 

j 

H 

( i 

<  > 

cu 

2 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (D,) 
(cmVs) 

Diffusivity  in 
Water  (D.) 
(cmVs) 



Dimensionless 
Henry's  Law 
Constant  (H'( 
(25»C) 

Organic 

Carbon 

Partition 

Coefficient 

(K«) 

(L/kg) 

First 
Order 

Degradation 
Constant 

(X) 
(d1) 

72-55-9 

4,4'DDE 

0.12 

0.0144 

5.87E-6 

0000861 

4,470,000 

0.000062 

50-29-3 

4,4-DDT 

0.025 

0.0137 

495E-6 

0.000332 

2,630,000 

0.000062 

75-99-0 

Dalapon 

900,000 

0.0414 

9.46E-6 

0.00000264 

5.8 

0.005775 

53-70-3 

Dibenzo(a,h)anlhracene 

0.00249 

0.0202 

5.18E-6 

0.000000603 

3,800,000 

0.00037 

96-12-8 

1 ,2-Dibromo-3-chloropropane 

1,200 

0.0212 

7.02E-6 

0.00615 

182 

0.001925 

106-93-4 

1,2-Dibromoe  thane 

4,200 

0.0287 

8.06E-6 

0.0303 

93 

0.005775 

84-74-2 

Di-n-butyl  Phthalate 

11.2 

0.0438 

7.86E-6 

0.0000000385 

33,900 

0.03013 

95-50-1 

1 ,2-Dichlorobenzene 

156 

0.0690 

7.90E-6 

0.0779 

617 

0.0019 

106^6-7 

1 ,4-Dichlorobenzene 

73.8 

0.0690 

7.90E-6 

0.0996 

617 

00019 

91-94-1 

3,3-Dichlorobenzidine 

3.11 

0.0194 

6.74E-6 

0.000000164 

724 

0.0019 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (D,) 
(cm2/s) 

Diffusivity  in 
Water  (Dw) 

(cm!/s) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 
Carbon 
Partition 
Coefficient 

<KJ 
(LAg) 

First 

Order 

Degradation 

Constant 

W 

(d1) 

1563-66-2 

Carbofuran 

320 

0.0249 

6.63E-6 

.00377 

37 

No  Data 

75-15-0 

Carbon  Disulfide 

1,190 

0.104 

1.00E-5 

1.24 

45.7 

No  Data 

56-23-5 

Carbon  Tetrachloride 

793 

0.0780 

8.80E-6 

1.25 

174 

0.0019 

57-74-9 

Chlordane 

0.056 

0.0118 

4.37E-6 

0.00199 

120,000 

0.00025 

106^*7-8 

p-Chloroaniline 

5,300 

0.0483 

1.01E-5 

OOOOOI36 

66.1 

No  Data 

108-09-7 

Chlorobenzene 

472 

0.0730 

8.70E-6 

0.152 

219 

0.0023 

124-48-1 

Chlorodibromomethane 

2,600 

0.0196 

1  05E-5 

0.0321 

63.1 

0.00385 

67-66-3 

Chloroform 

7,920 

0.104 

1.00E-5 

0.15 

39.8 

0.00039 

95-57-8 

2-Chlorophenol 

22,000 

0.0501 

9.46E-6 

0.016 

388 

No  Data 

218-01-9 

Chrysene 

0.0016 

0.0248 

6.21E-6 

0.00388 

398,000 

0.00035 

94-75-7 

2,4-D 

680 

0.0231 

7.31E-6 

0.00000041 

451 

0.00385 

72-54-8 

4,4' -DDD 

0.09 

0.0169 

4.76E-6 

0.000164 

1,000,000 

0.000062 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusiviry  in 
Air  (D,) 
(cmVs) 

Diffusiviry  in 
Water  (D.) 
(cm2/s) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 

Carbon 

Partition 

Coefficient 

(KJ 

(L/kg) 

First 

Order 

Degradation 

Constant 

(M 

(d') 

121-14-2 

2,4-Dtnilrotoluene 

270 

0.203 

7.06E-6 

00000038 

95.5 

000192 

606-20-2 

2,6-Dinitrotoluene 

182 

0.0327 

7  26E-6 

00000306 

69.2 

0.00192 

88-85-7 

Dinoseb 

52 

0.0215 

6.62E-6 

00000189 

1.120 

0.002817 

117-84-0 

Di-n-octyl  Phthalate 

0.02 

0.0151 

3.58E-6 

0.00274 

83.200.000 

0.0019 

115-29-7 

Endosulfan 

051 

00115 

4.55E-6 

0.000459 

2,140 

0  07629 

145-73-3 

Endothall 

21,000 

0.0291 

8.07E-6 

0  0000000107 

0.29 

No  Data 

72-20-8 

Endrin 

0.25 

0.0125 

4.74E-6 

0  000308 

12,300 

0.00032 

100-41-4 

Ethylbenzene 

169 

0.0750 

7  80E-6 

0.323 

363 

0.003 

206-44-0 

Fluoranthene 

0.206 

0.0302 

6.35E-6 

0.00066 

107,000 

0.00019 

86-73-7 

Fluorene 

1.98 

0.0363 

7.88E-6 

0.00261 

13,800 

0000691 

76-44-8 

Heptachlor 

0.18 

0.0112 

569E-6 

60.7 

1,410,000 

0  13 

1024-57-3 

Heptachlor  epoxide 

0.2 

0.0132 

4.23E-6 

0.00039 

83.200 

0.00063 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 

Air  (D,) 
(cm!/s) 

Diffusivity  in 
Water  (D.) 

(cmVs) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 

Carbon 

Partition 

Coefficient 

(KJ 

(L/kg) 

First 
Order 

Degradation 
Constant 

a) 

(d1) 

75-34-3 

1.1-Dichloroethane 

5,060 

0.0742 

I  05E-5 

0.23 

31.6 

00019 

107-06-2 

1,2-Dichloroe  thane 

8,520 

0.104 

990E-6 

0.0401 

17.4 

0.0019 

75-35-1 

1.1-Dichloroethylene 

2,250 

0.0900 

1.04E-5 

1  07 

58.9 

0.0053 

156-59-2 

cis- 1 ,2-  Dichloroethylene 

3,500 

0.0736 

1.13E-5 

0.167 

35.5 

0.00024 

156-60-5 

trans- 1 ,2-Dichloroeihylene 

6,300 

0.0707 

I.19E-5 

0.385 

52.5 

0.00024 

120-83-2 

2,4-Dichlorophenol 

4,500 

0.0346 

8.77E-6 

000013 

147 

0.00027 

78-87-5 

1 ,2-Dichloropropane 

2,800 

0.0782 

8.73E-6 

0  115 

43.7 

0.00027 

542-75-6 

1 ,3-Dichloropropylene 
(cis  +  trans) 

2,800 

0.0626 

1O0E-5 

0.726 

45.7 

0.061 

60-57-1 

Dieldnn 

0.195 

0.0125 

4.74E-6 

0.000619 

21,400 

0.00032 

84-66-2 

Diethyl  Phthalate 

1,080 

0.0256 

6.35E-6 

0.0000185 

288 

0.00619 

105-67-9 

2,4-Dimethylphenol 

7,870 

00584   '' 

8.69E-6 

0.000082 

209 

0.0495 

51-28-5 

2,4-Dinilrophenol 

2.790 

0.0273 

l 

9.06E-6 

0.0000182 

0.01 

0.00132 
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CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (D,) 
(cm!/s) 

Diffusivity  in 
Water  (Dw) 
(cm!/s) 

Dimensionless 
Henry's  Law 
Constant  (H1) 
(25"C) 

Organic 
Carbon 
Partition 
Coefficient 

(KJ 

(L/kg) 

First 
Order 

Degradation 
Conslant 

(X) 
(d1) 

91-20-3 

Naphthalene 

31.0 

0.0590 

7.50E-6 

0.0198 

2,000 

0.0027 

98-95-3 

Nitrobenzene 

2,090 

0.0760 

8.60E-6 

0  000984 

64.6 

0.00176 

86-30-6 

N-Nitrosodiphenylamine 

35.1 

0.0312 

6.35E-6 

0.000205 

1,290 

0.01 

621-64-7 

N-Nitrosodi-n-propylamine 

9,890 

0.0545 

8.17E-6 

0.0000923 

24.0 

0.0019 

87-86-5 

Pentachlorophenol 

1,950 

00560 

6.10E-6 

0000001 

592 

0.00045 

108-95-2 

Phenol 

82.800 

00820 

9.10E-6 

0.0000163 

28.8 

0.099 

1918-02-1 

Picloram 

430 

0.0255 

5.28E-6 

0.00000000166 

1,98 

No  Data 

1336-36-3 

Polychlorinaled  biphenyls 
(PCBs) 

0.7 

309.000 

No  Data 

129-00-0 

Pyrene 

0.135 

0.0272 

7.24E-6 

0.000451 

105.000 

0.00018 

122-34-9 

Simazine 

5 

0.027 

7.36E-6 

0.0000000133 

133 

No  Data 

100-42-5 

Styrene 

310 

0.0710 

8.00E-6 

0.113 

776 

0.0033 

93-72-1 

2,4,5-TP(Silvex) 

31 

0.0194 

5.83E-6 

0.0000000032 

5,440 

No  Data 

CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (D,) 
(cmVs) 

Diffusivity  in 
Water  (D.) 
(cm2/s) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 

Carbon 

Partition 

Coefficient 

(KJ 

(L/kg) 

First 
Order 

Degradation 
Constant 

(X) 
(d1) 

118-74-1 

Hexachlorobenzene 

6.2 

0.0542 

5.91 E-6 

0.0541 

55,000 

0.00017 

319-84-6 

alpha-HCH  (alpha-BHC) 

2.0 

0.0142 

7.34E-6 

0000435 

1,230 

0.0025 

58-89-9 

gamma-HCH  (Lindane) 

6.8 

0.0142 

7.34E-6 

0.000574 

1,070 

00029 

77^7^ 

Hexachlorocyclo- 
pentadiene 

1.8 

0.0161 

7.21E-6 

111 

200,000 

0.012 

67-72-1 

Hexachloroe  thane 

50 

0.0025 

6.80E-6 

0.159 

1,780 

000192 

193-39-5 

Indeno(  1 ,2,3-c,d)pyrene 

0.000022 

0.0190 

5  66E-6 

0.0000656 

3,470,000 

0.00047 

78-59-1 

Isophorone 

12,000 

0.0623 

6.76E-6 

0.000272 

46.8 

0.01238 

7439-97-6 

Mercury 

0.0307 

6  30E-6 

0.467 

No  Data 

72-43-5 

Melhoxychlor 

0.045 

0.0156 

4.46E-6 

0000648 

97,700 

0.0019 

74-83-9 

Methyl  Bromide 

15,200 

00728 

1.21E-5 

0  256 

105 

0.01824 

75-09-2 

Methylene  Chloride 

13.000 

0.101 

1.17E-5 

0.0898 

11.7 

0.012 

95^t8-7 

2-Methylphenol 

26,000 

0.0740 

8.30E-6 

0.0000492 

91  2 

0  0495 

DC 

CO 

a 

w 

H 

J 

a 

U] 

o 

U4 

H 

a 

1- 

[5 

6-1 

a 

U4 

2 

() 

a 

O 

Q 

u 

< 

en 

H 

2 

Lu 

() 

O 

n 

■7. 

H 

E-i 

Ul 

J 

D 

t ) 

J 

J 

H 

J 

H 

O 

O 

CAS  No 


95-47-6 


106-42-3 


1330-20-7 


Chemical 


o-Xylene 


p-Xylene 


Xylenes  (total) 


Solubility  in 
Water  (S) 
(mg/L) 


178 


185 


Diffusivity  in 
Air  (D,) 
(em'/s) 


0.087 


00769 


0.0720 


Diffusivity  in 
Water  (Dj 

(em'/s) 


1.00E-5 


8.44E-6 


9  34E-6 


Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 


0.213 


0.314 


0.25 


Organic 
Carbon 
Partition 
Coefficient 

ou 

(L/kg) 


363 


389 


260 


First 

Order 

Degradation 

Constant 

M 

(d1) 


00019 


0.0019 


0.0019 


Chemical  Abstracts  Service  (CAS)  registry  number.  This  number  in  the  format  xxx-xx  x,  is  unique  for  each  chemical  and  allows  efriciem  searching  on 
computerized  data  bases. 

'Soil  remediation  objectives  are  determined  pursuant  to  40  CFR  761 . 120,  as  incorporated  by  reference  at  Section  732. 104  (the  USEPA  "PCB  Spill  Cleanup 
Policy"),  for  most  sites;  persons  remediating  sites  should  consult  with  BOL  if  calculation  of  Tier  2  soil  remediation  objectives  is  desired. 
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CAS  No. 

Chemical 

Solubility  in 
Water  (S) 
(mg/L) 

Diffusivity  in 
Air  (O) 

(em'/s) 

Diffusivity  in 
Water  (DJ 

(cmVs) 

Dimensionless 
Henry's  Law 
Constant  (H') 
(25°C) 

Organic 

Carbon 

Partition 

Coefficient 

(KJ 

(Meg) 

First 

Order 

Degradation 

Constant 

W 

(d1) 

127-18-4 

Tetrachloroethylene 

200 

0.0720 

8.20E-6 

0.754 

155 

000096 

108-88-3 

Toluene 

526 

0.0870 

860E-6 

0.272 

182 

0.011 

8001-35-2 

Toxaphene 

0.74 

0.0116 

4.34E-6 

0000246 

257,000 

No  Data 

120-82-1 

1 ,2,4-Trichlorobenzene 

300 

0.0300 

8.23E-6 

0.0582 

1,780 

0.0019 

71-55-6 

1,1,1  -Trichloroethane 

1,330 

0.0780 

8.80E-6 

0.705 

110 

0.0013 

79-00-5 

1 . 1 ,2-Trichloroethane 

4,420 

0.0780 

8.80E-6 

0.0374 

50.1 

0.00095 

79-01-6 

Trichloroethylene 

1.100 

0.0790 

9.I0E-6 

0.422 

166 

0.00042 

95-95-t 

2,4,5  -Tr  ichJorophenol 

1,200 

0.0291 

7.03E-6 

0.000178 

1,600 

0.00038 

88-06-2 

2 ,4 ,6-Trichlorophenol 

800 

0.0318 

6.25E-6 

0.000319 

381 

0.00038 

108-05-4 

Vinyl  Acetate 

20,000 

0.0850 

9.20E-6 

0.021 

5.25 

No  Data 

57-01-4 

Vinyl  Chloride 

2,760 

0.106 

1.23E-6 

111 

18.6 

0.00024 

108-38-3 

m-Xylene 

161 

0.070 

7.80E-6 

0.301 
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pH 

Benzoic  Acid 

2-Chloro- 
phenol 

2,4- 

Dichloro- 

phenol 

Pentachloro- 
phenol 

2,4,5- 

Trichloro- 

phenol 

2,4,6- 

Trichloro- 

phenol 

Dinoseb 

2,3,5-TP 
(Silvex) 

6.0 

9  69E-01 

3  96E+02 

I.57E+02 

1.56E+03 

2.21E+03 

7.96E+02 

2.84E+03 

5.64E+03 

6.1 

8.75E-01 

3  96E+02 

I.57E+02 

1  33E+03 

2.17E+03 

7.48E+02 

2.43E+03 

559E+03 

62 

7.99E-0I 

3.96E+02 

I.56E+02 

1  I5E+03 

2  I2E+03 

697E+02 

2.I0E+03 

5. 5  5  E+03 

6.3 

7.36E-01 

3.95E+02 

1  55E+02 

9.98E+02 

2.06E+03 

644E+02 

1  83E+03 

5.52E+03 

6.4 

6  89E-01 

3.94E+02 

I.54E+02 

8.77E+02 

I.99E+03 

589E+02 

1.62E+03 

5.50E+03 

6.5 

6.5IE-0I 

393E+02 

I.53E+02 

7.81  E+02 

1.91  E+03 

5.33E+02 

I.45E+03 

5.48E+03 

6.6 

6.20E-0I 

3.92E+02 

I.52E+02 

7.03E+02 

I.82E+03 

4.80E+02 

I.32E+03 

5.46E+03 

6.7 

5.95E-01 

3.90E+02 

I.50E+02 

6.40E+02 

1  7IE+03 

4.29E+02 

1 .2 1 E+03 

5.45E+03 

6.8 

5.76E-01 

3.88E+02 

I.47E+02 

5.92E+02 

1.60E+03 

3.81  E+02 

1.I2E+03 

5.44E+03 

6.9 

560E-0I 

3.86E+02 

I.45E+02 

5. 52  E+02 

I.47E+03 

338E+02 

1  05E+03 

5.43E+03 

7.0 

5.47E-01 

3.83E+02 

1.41  E+02 

5.21  E+02 

1  34E+03 

3.00E+02 

996E+02 

5.43E+03 

7.1 

538E-01 

3.79E+02 

1.38E+02 

4.96E+02 

1  2IE+03 

2.67E+02 

9.52E+02 

5.42E+03 

7.2 

5.32E-01 

3.75E+02 

I.33E+02 

4.76E+02 

1.07E+03 

2  39E+02 

9  I8E+02 

5.42E+03 

7.3 

5.25E-0I 

3.69E+02 

1  28E+02 

4  61E+02 

9.43E+02 

2.15E+02 

8.90E+02 

5.42E+03 

7.4  " 

5.I9E-01 

3 62 E+02 

1 .2 1 E+02 

4.47E+02 

8.19E+02 

1  95 E+02 

8.68E+02 

5.41  E+03 

7.5 

5.I6E-01 

3.54E+02 

I.14E+02 

4.37E+02 

7.03E+02 

I.78E+02 

850E+02 

5.41  E+03 

7.6 

5.13E-OI 

3.44E+02 

I.07E+02 

4.29E+02 

5.99E+02 

1  64E+02 

836E+02 

5.41  E+03 

pH 

Benzoic  Acid 

2-Chloro- 
phenol 

2,4- 

Dichloro- 

phenol 

Pentachloro- 
phenol 

2,4,5- 

Trichloro- 

phenol 

2,4,6- 

Trichloro- 

phenol 

Dinoseb 

2,3,5-TP 
(Silvex) 

7.7 

5.09E-01 

3.33E+02 

9.84E+0I 

4.23E+02 

5.07E+02 

1  53E+02 

8.25E+02 

5.41  E+03 

7.8 

506E-0I 

3.19E+02 

8.97E+01 

4.18E+02 

4.26E+02 

1.44E+02 

8.17E+02 

5.41  E+03 

7.9 

506E-01 

3.04E+02 

8.07E+01 

4.14E+02 

3.57E+02 

I.37E+02 

8.I0E+02 

5.41  E+03 

80 

5.06E-01 

2.86E+02 

7.17E+0I 

4.10E+02 

2.98E+02 

1.31  E+02 

8.04E+02 

5.41  E+03 

0 

c 
0 

pH 

Benzoic  Acid 

2-Chloro- 
phenol 

2,4- 

Dichloro- 

phenol 

Pentachloro- 
phenol 

2,4,5- 

Trichloro- 

phenol 

2,4,6- 

Trichloro- 

phenol 

Dinoseb 

2,3,5-TP 

U 

c 

4.5 

I.07E+01 

3.98E+02 

1.59E+02 

1.34E+04 

2.37E+03 

I.06E+03 

3.00E+03 

1  28E+04 

i 

46 

9.I6E+00 

3  98E+02 

I.59E+02 

I.24E+04 

2.37E+03 

1.05  E+03 

2  7 1 E+03 

1  I3E+04 

ra 

4.7 

7.79E+00 

3  98E+02 

1  59E+02 

I.I3E+04 

2.37E+03 

I.05E+03 

2.41  E+03 

I.OIE+04 

ID 

4.8 

6.58E+00 

3.98E+02 

I.59E+02 

I.02E+04 

2.37E+03 

1.05E+03 

2.I2E+03 

9.I6E+03 

u 

0 

4.9 

5.54E+00 

3.98E+02 

1.59E+02 

9.05E+03 

2.37E+03 

1  04E+03 

I.85E+04 

8  40E+03 

IS 

50 
5.1 

4.64E+00 

3  98E+02 

I.59E+02 

7.96E+03 

2.36E+03 

1.03  E+03 

I.59E+04 

7  76E+03 

o 

3  88E+00 

3.98E+02 

I.59E+02 

6.93  E+03 

2.36E+03 

1.02E+O3 

I.36E+04 

7.30E+03 

c 

5.2 

3.25E+00 

3.98E+02 

1.59E+02 

5.97E+03 

2.35E+03 

1.01  E+03 

I.I5E+04 

6  91 E+03 

c 

0 

5.3 
5.4 

2.72E+00 

3.98E+02 

I.59E+02 

5.10E+03 

2.34E+03 

9.99E+02 

9.66E+03 

6.60E+03 

H 

2.29E+00 

3.98E+02 

1.58E+02 

4.32E+03 

2.33E+03 

9.82E+02 

8.I0E+03 

6.36E+03 

0 

U-l 

5.5 

I.94E+00          | 

3.97E+02 

I.58E+02 

3.65E+03 

2.32E+03 

9.62E+02 

677E+03 

6  16E+03 

3           f 

5.6 

I.65E+00 

3.97E+02 

I.58E+02 

3.07E+O3 

2.31  E+03 

9.38E+02 

5.65E+03 

600E+03 

rtJ           j 

>       r 

5.7 

I.42E+00 

3.97E+02 

I.58E+02 

2.58E+03 

2.29E+03 

9.10E+02 

4.73E+03 

5  88E+03 

o       ! 

5.8 
5.9    j 

I  24E+00 

3.97E+02 

I.58E+02 

2.I8E+03 

2.27E+03 

8.77E+02 

3.97E+03 

5.78E+03 

K       L 

I.09E+00          ! 

3.97E+02 

I.S7E+02          J 

1  84E+03 

2.24E+03 

8.39E+02          ) 

3.35E+03          i 

5.70E+03 

o  g 

0)    u 

in  — 


PH 

JlL 

68 


69 


70 


7.1 


7.2 


7.3 


7.4 


7.5 


76 
7.7 


7.8 


7.9 


8.0 


As 


2.9E+OI 
29E+OI 


29E+0I 


2.9E+01 


29E+OI 


3  0E+OI 


3  0E+0I 


3.0E+01 


3.0E+0I 


3  IE+01 
3.IE+0I 


3  IE+01 


3.1E+0I 


Ba 
4.0E+01 

4  IE+01 


4.2E+0I 


42E+01 


4.3E+01 


4.4E+01 
4.4E+0I 


4.5E+01 


4.6E+0I 


46E+0I 

4.7E+0I 


49E+01 


5.0E+01 


3  IE+01     I   5.2F.+OI 


Be 
5.5E+02 
79E+02 


I.IE+03 


I.7E+03 


2.SE+03 


3.8E+03 


5.7E+03 


8.6E+03 


1.3E+04 


2.0E+04 


3.0E+O4 


46E+04 


Cd 

ME+01 
7.5E+0I 


9 IE+01 


II E+02 


I.5E+02 


2.0E+02 


28E+02 


4.0E+02 


5.9E+02 


8.7E+02 


I.3E+03 


6.9E+04 


1.0E+05 


1.9E+03 


2.9E+03 


4.3E+03 


Cr(+3) 
I.5E+06 
I  8E+06 


2.  IE+06 


2.5E+06 


2.8E+06 


3  IE+06 


34E+06 


3.7E+06 


3.9E+06 


4  IE+06 


4.2E+06 


4.3E+06 


4.3E+06 


4.3E+06 


Cr (+6) 
I9E+OI 


I.9E+OI 
I  8E+01 


1  8E+OI 


1.7E+01 


I.7E+OI 


I.6E+0I 
I.6E+0I 


1  6E+0I 


I  5E+01 


I  5E+01 


I.4E+0I 


I 4E+01 


1.4E+01 


Hg 
4.0E+01 
5.2E+OI 


8.2E+OI 


9.9E+01 


2E+02 


I.3E+02 


I.5E+02 


I 6E+02 


I.7E+02 


I  8E+02 


1.9E+02 


I.9E+02 


2.0E+02 


Ni 

5.8E+0I 
6.5E+01 


7.4E+0I 


88E+01 


IIE+02 


I.4E+02 


I.8E+02 


2.5E+02 


3.5E+02 


49E+02 


7.0E+02 


9.9E+02 


I  9E+03 


Ag 
6.6E+00 
8.3E+00 


I  3E+0I 


I  6E+01 


20E+OI 


25E+0I 


3.IE+0I 


3.9E+0I 


48E+0I 


5.9E+0I 


7.3E+OI 


8.9E+0I 


Se 
5.3E+00 
5.0E+00 


4.7E+00 


43E+00 


4  IE+00 


38E+00 


35E+00 


3.3E+00 


2.7E+00 


25E+00 


2.4E+00 


2.2E+00 


6.9E+0I 
7.1E+0I 


7.4E+0I 


7.6E+0I 


78E+OI 


8.0E+0I 


8.2E+OI 


8.SE+OI 


8  7E+0I 
8.9E+0I 

9  IE+01 


94E+0I 


Zn 

S.jE+QI 
6.2E+0I 


7.5E+OI 


I .  I E+02 


I.3E+02 


I  6E+02 


I 9E+02 


4.0E+02 


5.3E+02 


rtl 

J 

41     0 

( ) 

D 

-u    u 

ai 

a 

3   •— 

4->      0> 

tJ 

a 

•H   N. 

a 

H 

4J    r-i 

a. 

n 

01     U 

H 

Oi 

£>     d) 

2 

o 

a  jj 

<  ) 

a 

w   a 

U 

< 

» 

iJ  M  4J 


o 

o 

a 

Oi 

z 

01 

3   »j 
H    O 
(0 

>    C 
0 

•H 
O 

3£ 


PH 

As 

Ba 

Be 

Cd 

Cr(+3) 

Cr(+6) 

Hg 

Ni 

Ag 

Se 

Tl 

Zn 

4.9 

2.5E+OI 

1.  IE+01 

2.3E+01 

I.5E+0I 

I.2E+03 

3. IE+01 

4  0E-02 

1  6E+0I 

I  OE-OI 

1  8E+0I 

1  6E+0I 

5.0 

25E+OI 

1.2E+0I 

2.6E+01 

1.7E+01 

I.9E+03 

3. IE+01 

6.0E-02 

I.8E+0I 

1  3E-0I 

1  7E+0I 

4  5E+0I 

1  8E+0I 

5.1 

2.5E+0I 

1.4E+0I 

2.8E+01 

I.9E+0I 

3.0E+03 

3.0E+OI 

90E-02 

2  0E+0I 

1  6E-0I 

I.6E+0I 

4.6E+0I 

I.9E+0I 

5.2 

2.6E+0I 

I.5E+0I 

3.IE+0I 

2 IE+01 

4.9E+03 

2.9E+0I 

1  4E-0I 

2.2E+0I 

2  IE-01 

1  5E+0I 

4  7E+0I 

2. IE+01 

5.3 

2  6E+01 

1.7E+0I 

3.5E+01 

2.3E+01 

8.IE+03 

2  8E+0I 

2.0E-OI 

2.4E+0I 

2  6E-0I 

1  4E+0I 

4  8E+0I 

2.3E+0I 

5.4 

2.6E+0I 

1  9E+0I 

3.8E+OI 

25E+01 

I.3E+04 

2.7E+0I 

30E-0I 

2  6E+0I 

3  3E-0I 

1  3E+0I 

5  0E+0I 

2  5E+0I 

5.5 

26E+0I 

2. IE+01 

4.2E+0I 

2.7E+01 

2.IE+04 

2.7E+0I 

4  6E-0I 

2  8E+0I 

4  2E-0I 

1  2E+0I 

2  6E+0I 

5.6 

26E+0I 

2.2E+OI 

4.7E+0I 

2.9E+01 

3.5E+04 

2.6E+0I 

6  9E-0I 

3.0E+0I 

5  3E-0I 

1  IE+01 

5  2E+0I 

2.8E+0I 

5.7 

2.7E+01 

2.4E+0I 

53E+01 

3  IE+01 

5.5E+04 

2.5E+01 

I.0E-00 

3.2E+0I 

6  7E-0I 

1  IE+01 

5  4E+01 

3  0E+0I 

5.8 

2.7E+0I 

26E+0I 

6.0E+0I 

33E+OI 

8.7E+04 

2.5E+OI 

1.6E-00 

3  4E+0I 

8  4E-0I 

9  8E+00 

5  5E+0I 

3.2E+0I 

5.9 

2.7E+0I 

28E+0I 

69E+0I 

3.5E+OI 

I.3E+05 

24E+0I 

2.3E-00 

3  6E+0I 

1  IE+00 

9  2E+00 

5  6E+0I 

34E+0I 

6.0 

2.7E+0I 

3.0E+0I 

8.2E+01 

3.7E+OI 

20E+O5 

2.3E+0I 

3.5E-00 

38E+0I 

1  3E+00 

86E+00 

5  8E+0I 

3.6E+OI 

6.1 

2.7E+0I 

3  IE+01 

9.9E+0I 

4.0E+0I 

3.0E+05 

23E+0I 

5.1E-00 

4.OE+0I 

I.7E+00 

8  0E+00 

5  9E+0I 

3  9E+OI 

6.2 

2.8E+0! 

33E+0I 

I.2E+02 

42E+0I 

4.2E+05 

2.2E+0I 

7.5E-00 

4  2E+0I 

2  IE+00 

7  5E+00 

6  IE+01 

4  2E+0I 

63 

2.8E+0I 

3.5E+01 

I.6E+02 

44E+0I 

5.8E+05 

2.2E+0I 

1  IE+01 

4.5E+0I 

2.7E+00 

7.0E+00 

6.2E+0I 

4.4E+01 

6.4 

2.8E+0I 

3  6E+01 

2.1  E+02 

48E+OI 

7.7E+05 

2.  IE+01 

1  6E+0I 

4.7E+0I 

3  4E+00 

6  5E+00 

6  4E+01 

47E+0I 

65 

28E+0I 

3.7E+0I 

2.8E+02 

5.2E+OI 

99E+05 

2.0E+0I 

2.2E+OI 

50E+0I 

4  2F+00 

6 IE+00 

6  6E+0I 

5.  IE+01 

6.6 

28E+0I 

39E+0I 

3.9E+02 

5.7E+OI 

1.2E+06 

2.0E+OI 

3  0E+01 

5.4E+0I 

5  3E+00 

5  7E+00 

6  7E+01 

5.4E+0I 

X 

1,9 

H 

< 

w 

tu 

>H 

3 

« 

</) 

o 

H 

H 

<c 

SS 

J 

UJ 

o 

?; 

ts 

W 

w 

-p 
c 
01 

s 


0 

0 

TJ 

01 

to 

44 

0) 

01 

0) 

4-» 

c 

p. 

x: 

TJ 

C 

Hi 

u 

x 

IB 

4-> 

14 

HI 

Cn 

3 

4-> 

TJ 

10 

O 

0 

g 

C 

44 

01 

CO 

X 

O 

dl 

3 

t_> 

J? 

-p 

01 

XI 

3 

£ 

to 

01 

-H 

3 

M 

44 

IB 

14 

01 

3 

01 

§ 

44 

01 

x: 

0) 

IB 

01 

10 

3 

c 

XI 

Eh 

en 

X 

OJ 

-M 

0) 

c 
3 

C 
IB 

4-» 

tj 

IB 

01 

P. 

TJ 

-Q 

0) 

CJ 

XI 

01 

0) 

p. 

3 

Ul 

XI 

14 

10 

CD 

c 

0 

IB 

c 

14 

01 

10 

XI 

0 

4-1 

c 

0 

01 

44 

x: 

3 

n 

0 

-H 

> 

C 

-u 

0 

TJ 

44 

0 

3 

■o 

(B 

3 

0) 

IB 

O 

u 

CJ> 

a 

-P 

•a 

to 

14 

0 

U 

IB 

c 

01 

in 

(1) 

a 

C 

o 

■>H 

tji  TJ 

IB 

a 

0) 

ca 

-P 

a> 

C 

c 

~-t 

0 

oi 

X 

-H 

oi 

U 

>i 

3 

4-> 

oi 

a 

OJ 

4-> 

a 

3 

oi 

0) 

c 

0) 

XI 

01 

iB 

3 

XI 

n 

14 

■i-i  .p  3 


-p 

C 

a 

to 

0 

-P 

TJ 

0 

Di 

c 

01 

•rH 

0) 

-H 

x 

.-4 

c 

3 

C 

01 

01 

u 

oi 

3 

IB 

£ 

01  TJ 

c 

44 

a 

01 

44 

0J 

c 

o 

IB 

IB 

ID 

IB 

01 

3 

3 

u 

x 

01 

44 

14 

3 

3 

XI 

O 

4-> 

IB 

IB 

TJ 

a 

e 

<J 

01 

01 

O 

3 

IB 

<: 

x 

3 

a 

IB 

+4 

i 

44 

44 

0 

3 

N 

IB 

H 

04 

IB 

0) 

44 

0) 

IB 

(J 

44     U     01     01     C7»    O 


XI     C     14     IB     01 


C01CXI01J-1344 


14     U     O    4->     > 

fij     -H     -r4       0)     'H 

U     4->     44     XI      44      C 


XI      IB     44      C 


C 

0 

44 

Q 

n 

C 

14 

O 

* 

01 

IB 

01 

6 

a 

0) 

3 

„ 

a 

<C 

u 

o 

3 

o 

01 

IB 

01 

01 

IB 

3 

01 

01 

XI 

01 

14 

14 

44 

3 

01 

44 

u 

UJ 

a 

4J 

M 

0 

44 

IB 

a 

0 

01 

01 

w 

01 

XI 

TJ 

a  xi 

44 

01 

TJ 

e 

01 

0 

O 

a 

14 

XI 

01 

IB 

c 

o 

3 

O 

44 

C 

TJ 

14 

o 

144 

TJ 

o 

c 

01 

TJ 

a 

o 

IB 

o 

-H 

XI 

C 

U 

3 

01 

o 

IB 

01 

0) 

X 

U 

44 

01 

-C 

-4 

U 

01 

01 

01 

•0 

u 

H 

> 

01 

m 

TJ 

U 

TJ 

u 

14 

01 

> 

-H 

-P 

■-4 

0 

XI 

IB 

M 

0 

3 

14 

0) 

14 

0 

3 

01 

tn 

01 

c 

e 

Tl 

M 

c 

IB 

ai 

01 

e 

x: 

a 

(X    O    n    <U   h   r- 


qj  o  D  ij  id  (Ti 

^H  CX  Q  W  r-H  I 

J3  U)  <U  CN 

6  C  01  TJ  -h  oo 

•h  m  -^  rH  u-i  r- 


CJ    U    H    H 


>1 

c 

XI 

01 

u 

01 

Tl 

144 

01 

01 

J 

a 

O 

H 

a 

Eh 

[0 

Eh 

Hi 

01 

2 

O 

4-> 

o 

Q 

1 

o 

< 

■H 

2 

b 

44 

o 

o 

10 

(H 

H 

Eh 

M 

D 

U 

J 

IH 

M 

J 

Eh 

01 

o 

o 

44 

Cu 

2 

01 

a 

ID 
M 

a 

IB 

3 

44 

E 

14 

IB 

U 

3 

14 

3 

44 

'11 

Tl 

IB 

>1 

c 

01 

tn 

X 

0 

•-4 

44 

T) 

0) 

01 

Tl 

44 

IB 

u 

10 

n 

■-H 

a 

4J    -H    144     O 


tl 

01 

C 

o 

IB 

44 

(1 

a 

U-l 

C 

■H 

X 

ro 

01 

44 

01 

01 

Oi 

e 

IS 

in 

1 

44 

14 

u 

•B 

00 

14 

-P 

•H 

N     «d  O 


3 

E 

01 

44 

Eh 

tn 

1 

X 

Ul 

U 

01 

< 

D 

•H 

44 

X 

0 

>1 

01 

•r4 

01 

0) 

XI 

x; 

TJ 

44 

44 

a 

01 

IB 

01 

o> 

X 

-H 

TJ 

a 

44 

V4 

01 

c 

a 

a 

>l 

IB 

< 

to 

0 

14 

IB 

c 

a 

c 

o 

XI 

a 

IB 

<-A 

IB 

(Nl 

c 

01 

01 

3 

M 

01 

N 

rvi 

O 

01 

X 

-H 

<3- 

X2 

X 

Eh 

01 

i^- 

01 

S 

c 

■p 

0 

■H 

'H 

01 

■p 

0 

0 

n 

01 

0 

tn 

CM 

m    >  3    in  -y 


-P    \D    <H      10      CD 


O    <i>    3   -p    u   j->  r— 

U      C     ""J      01    -H     4-> 


■n 

CO 

rH 

£ 

e 

LO 

-p 

P 

P 

E 

01 

c 

-C 

•H 

T3 

0 

a> 

ID 

LO 

u 

3 

0 

3 

P 

JZ 

LO 

a 

b 

0 

OS 

CO 

CD 

to 

P 

P 

CD 

w 

-C 

CD 

a 

-C 

CD 

j 

0) 

4J 

0) 

X) 

X 

P 

> 

a 

X) 

P 

3 

<D 

•H 

q: 

+j 

r- 

-p 

a 

P 

a\ 

o 

o 

re 

w 

en 

E 

LO 

p 

P 

p 

> 

X 

SX 

rH 

i 

p 

M 

J 

a 

-Q 

0 

-C 

en 

CO 

& 

n 

w 

u 

4-> 

c 

L0 

< 

s 

> 

o 

■  H 

P 

c 

a 

W 

rH 

TO 

^H 

01 

c 

J3 

c 

•h 

t< 

w 

w 

(1) 

-C 

•H 

ID 

CD 

E 

CO 

en 

u 

> 

<u 

P 

•H 

E 

■a 

H 

< 

W 

■H 

c 

T3 

3 

E 

< 

*3*  cnj  in 


4->  E 

■H  O 

p  03 

O  " 


■^  cn  *# 


i— i    m   oi 


u   b    >i  C 


< 

w 
z 

u 

H 

0 

z 

w 

B 

CD 

T> 

o 

<J> 

o 

p 

0 

Z 

CD 

w 

to 

3 

u 

w 

H 

Q 

CD 

Eh 

o 

Z 

a 

& 

2 

o 

L0 

hH 

H 

u 

CD 

CD 

J 

W 

O 

-C 

J 

w 

-p 

o 

M 

p 

u 

O 

en 

CD     O     .=)    -P     CD 

•h   u   a  +j   a> 


M     O     0)     5    -H 


H   -P   44    0)  >M 


-H      Q)  M  U) 

P     rH  <D  M     T3 

T]    13  -p  XI     3 

cd  o  e  o 

0*     U  •  E 


en 


cd 


0)     rH 

CD     ai 


■H  >  (U  £  ID  13  Di 

s  'H  ^  u  u  u   m  c 

O  -P  0)  -H 

H  IB  C  t3  O  V-i 

H  M  Hi  -H  -H  4J     CT>  Qj 

O  -P  >  01  C  (/] 

tp.  01  flj  D>  C  -P    -h 


c 

O 

U 

3 

.. 

O 

CD 

O 

-p 

a 

CT> 

CD 

to 

TO 

CD 

CD 

CD 

O 

rH 

E 

XI 

P 

ip 

(0 

•P    D 
O    X 

Z    W 


CT> 

r- 

■p 

C 

m 

c 

CD 

L0 

CD 

E 

3 

TD 

a 

O 

O 

0 

03 

u 

CD 

CD 

E 

> 

T> 

CD 
D 

ID 

< 

T3 

Cn 

P 

c 

o 

H 

H 

IP 

LO 

IP 

r- 

3 

«c 

** 

CT  i-H     nj    u 


u 

CD 

CD 

-H 

m 

eC 

T> 

c 

> 

T3 

J 

r-t 

C 

rH 

CD 

O 

CD 

10 

C 

01 

p 

(J 

•a 

o 

p 

-C 

•V 

CD 

0 

u 

-rH 

T> 

u 

a 

E 

CD 

u 

c 

C 

-H 

<a 

P 

ID 

D 

T3 

IT. 

J3 

<. 

10 

E 

c 

x: 

CD 

LO 

o 

CO 

P 

T> 

4-> 

o 

N 

ro 

CD 

to 

< 

tj 

u 

TD 

P 

CD 

H 

en 

O 

TD 

MH 

> 

u-l 

u 

tu 

-C 

O 

O 

p 

en 

LP 

rH 

0 

u 

0 

P 
3 
< 

u 
e 

CD 

to 

CO 

0 

m 

4-» 

■p 

TD 

-P 

p 

CM 

c 

c 

< 

c 

c 

>. 

CD 

CO 

o 

CD 

to 

CD 

to 

CD 

p 

E 

■H 

CT% 

E 

tD 

rH 

E 

tD 

E 

10 

E 

p 

o 

r-\ 

-P 

U 

p 

U 

p 

p 

ID 

u 

c 

p 

M 

p 

P 

CD 

P 

ID 

■rH 

CD 

10 

> 

ID 

> 

10 

p 

Oi 

a 

T> 

a 

p 

a\ 

a 

p 

a 

U 

o 

CD 

O 

tD 

CD 

CO 

CD 

CD 

CD 

tv 

o 

H 

o 

a 

t/> 

— 

a 

to 

a 

to 

0. 

-  c 

>i    tD 
P     O 


a  -a   e 

tD    10  id 

a  a  < 


o 

Eh 

u 

< 

J 

to 

a 

Eh 

u 

H 

w 

U 

« 

U     ttH(J 
0]    O    18    01 

o  x:  p 


MH    -P     >i    o 


■H 

tD 

p 

p 

P 

P 

C 

c 

0 

CD 

tD 

e 

p 

E 

o 

4-> 

TJ 

p 

10 

C 

10 

CD 

CD 

E 

CD 

J3 

10 

p 

tD 

p 

10 

>i 

j3 

O 

p 

O 

a 

■p 

T3 

E 

CD 

>i 

CD 

CO 

uh 

O 

•H 

p 

a 

O 

CO 

c 

o 

CD 

p 

CD 

u 

a  x; 

E 

a 

to 

CTi 

p 

M 

a. 

10 

a 

c 

CD 

CD 

10 

a 

K 

3 

E 

f    W     iJ    H 


.a  -p   c   c 


E 

u 

0 

o 

\ 

-p 

TO 

■p 

CD 

LA 

p 

CD 

9 

to 

10 

> 

10 

4-> 

to 

a 

M 

en 

ID 

o 

CD 

CD 

tD 

p 

>1 

p) 

Q 

(0 

J 

to 

X) 

t-H 

00    H  p 


a>        D 

3 

<C 

0 

c 

tD 

3 

U 

E 

p 

O 

rH 

z 

ID 

E 

p 

0) 

to 

p 

to 

En 

tD 

to 

CO 

to 

CD 

CD 

p 

a 

ID 

-H 

ft 

to 

•H 

3 

U 

XI 

p 

rH 

c 

rH 

ID 

ID 

E 

> 

to 

U 

c 

c 

CD 

o 

CT 

ID 

p 

0 

tD 

CD 

P 

MH 

10 

IP 

a 

< 

g 

Q»     O 

to   CJ 


■P     C  «  T3  US  CO 

O    CD  B  G  oo 

O  3  (0  O  J  H 

oi  K  a  o  h  m 

<U    4J  .H  1 

t-H      C  01  -P  I  ■*  ^T 

■h    IB  h  w  m  o  H 

O   -p  O  <u  en  oo 

W  C  S  O  IB  « 

jC    -H  -H  -P  O  <N 

-P      01  iH  O  -H  -H  rH 

3     0)  i-H  O  3£  m 
CC<MMWU«            rH 


• 

1 
It 

L 


■a   «t  « 

Sol 

8  *  < 


u   — 

-1     CM 


|-5-3| 


M  O      ^ 

CO  ■*    _c 

M  „(- 

3  P    S 


=    5   —  < 


cm   ^   cm   m   ^t    ^t   "3"    -3- 
CM   CM   CM   cm   cm   cm   cm   <"M 


—  o  o  o  cm  m  en 
CM    <tf    ^f   oo   o   o   o 


c-i  cm  cn  m  — 


U 

^  t*-  OO  rn 

Uj  oo  7  r-  -  M  't 

O  T  csi  T  cm  «n  ^' 

Ctf  O  O  —  m  O  O 

M  —  r-  t>  CM  O  CM 

JZ  oo  m  cn  —  cM  co 

f~  p»  p-  o  go  — <  r- 

W  —  ^  -^  \o  r-  r- 


— 

o 

Si 

o 

cn 

in 

.2 

U 

u 

Ed 

^ 

3 

s 

UJ 

41 

a 

-J 

p 

a 

T, 

p-  p-    _ 


— '  Tt  r-  m  cm  cm  cm  cm  cm  cm  cm  cm  md  o  o  m  cn  — 


cm  cm  cm  cm  —  cm  cm  cm  cm  cm  r-i  cm  cm  CM  cm  CM  —  cm  cm 

co  o>  m  iri  o  »o   -   cMcnp-«n,op-oo 
— .  —  m  p-  —  ooooo  —  —  —  cm  ■>* 

CMCMCMCMCimO'O^OO^O^OOOP- 


r^    co   cm   cn   \o    < —    — '    — ' 


n 

o 

o 

t 

— 

— 

ON 

r- 

— 

•7 

7- 

<* 

cM 

"d- 

o> 

CM 

CM 

cm 

r\ 

CM 

T 

c* 

7~ 

"7 

peS 

c* 

cs! 

■~ 

cn 

1 

O 

p^ 

o 

in 

>r, 

0 

CM 

m 

0 

-■  > 

m 

— 

— -4 

— 

CM 

— 

— 

-t 

-t- 

m 

in 

in 

in 

T 

on 



_!. 

_* 

p- 

i^. 

p~ 

r- 

p^ 

p- 

p- 

0 

O 

in 

in 

O 

o 

^o 

o 

r* 

r~ 

r- 

p- 

<"- 

p- 

p*- 

p- 

~~ ' 

uu 

2    "3    JS    -O     « 

2  -      p    c    P 
P  -.    5.  —    b 


^•a    J3  _    3;  w 


c     *=    — 


cNcncnp-—   cooo^o^ocnp-cMinrMCMmcM 

'      CM    CM    <-■       '      —     Ol    CM    CM    C^l    CM     ^7    CM    CM    Cv)    CM    CM    ^ 

OOOin    —    —    -1-p-enmO^cMinON    — ■   ^o   O 
\nrnr-CT\ONc^i'^-'J-in,>oc^OOOOOcor-i 


U  P-    P-    o   o 


rt     GO     —     — 


p- 

Q 

r^i 

E«? 

0« 

O 

*^ 

7" 

0 

<  j 

O 

0  K 

C3 

p- 

on 

CM 

CM 

ON 

Q  Q> 
<  <>1 

CM 
OO 

oo 

— 

- 

r^66ooocMin<n»nv6o 
— .min^DP-ininO    —    M   n   in 

—  ri-r^r^p-r-r-OOOmm 

«  -  -  -  -  -i  -  M  rl  N  M  M 


41  t~  — 
»  ^  JD  J3  — 


0 

c 

ts 

^* 

0 

3 

a 

CJ) 

0 

c 

@ 

a 

Til 

OO 

en 

OO 

"3 

00 

O 

1 

CM 

00 

tS 

in 

0 

in 

— 
O 

i  3 

O 

m 

f. ) 

in 

-r 

■^T 

rj() 

rf 

■a 

vn 

2d 

V 

7" 

J_ 

P- 

p- 

p^ 

0 

— 

O 

TT 

00 

— 

^^ 

^- 

Y— < 

CM 

^O  — <  '■*•  ^  O  CM 


0  0 
-t  »n 

O 
CM 

0 
-f 

cn 
00 

NO 

00 

p- 

O 

O 

0 
in 

0 

m  m 

a- 

en 

cn 

in 
cn 

OO 

cn 

•3- 

p-~ 

—  CM  -*     — 


r-  p--  — 


c-i  cn  in  o  — « 
r-  —  —  — 1  CM  CM 


00  o  O  cm  O  cr» 

—  CM  CM  CM  CM  — 

(N  O  O  O  O  O 


CM  CM  -v  *r 


r^coOoooOOO 


o  o  cn 

\ri   <3^   o\ 
m    m   \Q 


ON 

ON 

n-. 

CX) 

00 

00 

CO 

CO 

in 

in 

m 

in 

>n 

in 

\o 

0 

*o 

^f    p-    P-    P-   c~- 
p-   p-   p-   r-   r- 


p-    p~   r-   p^ 


ILLINOIS  REGISTER 
ADMINISTRATIVE  CODE  ORDER  FORM 

PLEASE  USE  THIS  FORM  FOR  ALL  ORDERS  OR  TO  NOTIFY  US  OF  A  CHANGE 
OF  ADDRESS.   ALL  ORDERS  MUST  BE  PAID  IN  ADVANCE  BY  CHECK,  MONEY 
ORDER,  VISA,  MASTER  CARD  OR  DISCOVER  CARD.   CHECKS  AND  MONEY 
ORDERS  MUST  BE  PAYABLE  TO  THE  "SECRETARY  OF  STATE". 

MICROFICHE  SETS  OF  THE  ILLINOIS  REGISTER  §$200.00  PER  SET. 

_1977-1978 1979 19  8  0 198  1 198  2 198  3 198  4 198  5  _19  8  6 

198  7 198  8 1989 19  9  0 19  91 199  2 19  9  3 1994~  1995~~ 

CUMULATIVE  INDICES  TO  THE  ILLINOIS  REGISTER  @$1.00  EACH. 
1981 198  2 198  3 1984 198  5 198  6 198  7 1988 1989 

SECTIONS  AFFECTED  INDICES  TO  THE  ILLINOIS  REGISTER  §$1.00  EACH. 
1984 19  8  5 198  6 19  87 1988 1989 

CUMULATIVE/ SECTIONS  AFFECTED  INDICES  @$5.00  EACH. 
199  0 1991 1992 19  9  3 1994 199  5 199  6 

BACK  ISSUES  OF  THE  ILLINOIS  REGISTER  (CURRENT  YEAR  ONLY)  §$10.00 

EACH. 

(VOLUME  #)  (ISSUE  #)  (ISSUE  DATE) 

ANNUAL  SUBSCRIPTION  TO  THE  ILLINOIS  REGISTER  @$290.00  (52  ISSUES) 
NEW   RENEWAL 

ANNUAL  SUBSCRIPTION  TO  THE  ILLINOIS  ADMINISTRATIVE  CODE  ON  CD- 
ROM;  COMPLETELY  UPDATED  EDITION  PUBLISHED  QUARTERLY 
@$290.00  FOR  4  QUARTERLY  EDITIONS 


TOTAL  AMOUNT  OF  ORDER:   $ 


CHECK   _VISA   _DISCOVER     CARD  #: 

EXPIRATION  DATE: SIGNATURE: 

(IF  CHANGE  OF  ADDRESS,  PLEASE  LIST  BOTH  THE  OLD  AND  NEW  ADDRESS: 

(NAME,  PLEASE  TYPE  OR  PRINT)  " 

(ADDRESS)  ~~ 

(CITY,  STATE,  ZIP  CODE  AND  TELEPHONE  #)  ~       ~~ 

MAIL  TO: 

GEORGE  H.  RYAN 
SECRETARY  OF  STATE 

INDEX  DEPARTMENT 
.  Ill  E.  MONROE 
SPRINGFIELD,  IL  62756 


